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Dart Trucks Enroute to Army Cantonment at Alexandria, La. 


Electricity in the National Army 


Cantonments 


Central-Station Service Used Exclusively for All Lighting and Power 
—Average Load is 900 Kilowatts at Each—Details of Installations 


600,000 soldiers will be comfortably quar- 
tered in the 16 national army cantonments 
located in various parts of the country. The construc- 
tion of these immense barracks in record time and 
.ccording to rigid government specifications is an 
chievement of which the entire country is justly proud 
id of which the electrical industry deserves a large 
hare of credit. 
Handicapped by a serious shortage of men and ma- 
rials and in a number of instances faced with a 
ortage in fuel supply, the 16 central-station com- 
inies located nearest the cantonments, prompted 
ainly by patriotic motives, built transmission lines, 
cted transformers, installed lighting and power 
uipment and furnished service so that the camps 
uld not only be in readiness in sufficient time but 
that their construction could be facilitated by the use 
- electricity. 
In the completed cantonments, electricity is used 
ior every conceivable purpose. Lighting, of course, 
s the principal application but electricity will also be 
ised extensively for pumping, ice-making, in shops, 
kitchens, hospitals, etc., aside from telephone and 


W ITHIN the next few weeks an army of over 








telegraph service, which is an important adjunct. 

Electricity was also used extensively :n the con- 
struction of the cantonments. In fact, it is generally 
conceded that only by the utilization of motor-driven 
woodworking machines, mixers, etc., could work be 
completed in the prescribed time. In only one direc- 
tion did the electrical industry fail to take advantage 
of the opportunities which the construction of these 
camps offered, namely, in the transportation of mate- ° 
rials from city to camp and about the premises. Elec- 
tric vehicles would have been admirably suited for this 
work since electricity for battery charging was avail- 
able, and, furthermore, good: roads were built to each 
cantonment before any construction work was under- 
taken. Gasoline trucks are in great demand for gov- 
ernment service and manufacturers are finding it ex- 
tremely difficult to fulfill requirements. By the use 
of electric vehicles in the work, therefore, the gas- 
oline trucks that had to be employed could have been 
released for service in localities. where they only could 
be used. Electric-vehicle manufacturers perhaps can 
offer some good reason why they seemingly neglected 
again to take advantage of so good an opportunity to 
gain world-wide recognition for the battery vehicle. 
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GENERAL FEATURES OF BUILDINGS. 


Each cantonment comprises about 1,000 unpainted 
timber structures of the simplest character. A few 











Type of Truck Used by Quartermaster’s Department at Can- 
tonments. 


buildings used for storage and as garages and power 
plants will probably be metal-clad, and possibly cor- 
rugated iron siding and roofing may be employed for 
them. Where the buildings are supported on posts 
more than 15 inches above the surface of the ground 
and it is possible to keep the ground below them free 
from inflammable rubbish, the sides are not boarded 
down to the ground, which is done where the clearance 
is less than 15 inches, except in the South, where it is 
necessary to omit this precaution against fire on ac- 
count of the greater importance, from a sanitary view- 
point, of permitting a free circulation of air below 
the floor. 

The two-story buildings used for large barracks in 
the South will be heated by stoves on the lower floor, 
as is done in the Canadian cantonments. It is pro- 
posed to jacket the stoves so as to increase the circu- 
lation of air, and to carry the stovepipes directly up 
through the second story and roof. Drums will be 
installed in this stovepipe, with air jackets around 
them, for heating the second story. The smaller build- 
ings in the South will probably be heated by- small 
direct-radiating stoves. In the Northern cantonments 
central heating stations will be built and the building 
warmed by radiators. 

Electricity is used for lighting in all cantonments. 
The peak load for lighting at each is estimated at 600 
kilowatts and the maximum power load 300 kilowatts. 


WaATER-SUPPLY SYSTEM 


The minimum water supply for a cantonment has 
been fixed at 55 gallons per capita daily, equivalent to 
from 2,000,000 to 2,500,000 gallons per day for camps 
of 36,000 to 45,000 men. These quantities include the 
water required for animals and miscellaneous uses. 
The pumping units are at least four in number, the 
smallest of a capacity of 750 to 1,000 gallons per min- 
ute each. The water works are designed to furnish 
water, on three minutes’ notice for a period of one 
hour, at 2.85 times the minimum rate. 

The distribution system is designed for pressures 
of 60 to 85 pounds.~ Machine-wound wood-stave pipe 
is used in each cantonment with about 50 tons of cast- 
iron pipe for curves and other special requirements 
and about 50 tons of cast-iron specials. In addition 
considerable cast-iron pipe is used to bring water from 
a distance to certain of the camps, as at Columbia, S. 
C., where the government will use 4,500 feet of 16- 
inch pipe and the city will lay 15,000 feet more. 

The water is procured from, the cheapest available 
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source of satisfactory character. In some cases it js 
bought from existing water works and in other cases 
independent plants are constructed for the exclusive 
use of the camps. Storage is generally necessary to 
meet the peak-load requirement for an hour’s draft 
at the rate of 15634 gallons per capita daily. Either 
elevated storage capacity of at least 300,000 gallons 
is provided or a reservoir of at least 1,000,000 gallons 
from which water can be pumped directly into the 
mains. 

The design of the typical water works system has 
been controlled by a desire to reduce the cost to the 
lowest amount compatible with an ample supply. In 
order that the capacity of the system may not be over- 
taxed, all waste will be stopped and certain regula- 
tions will be enforced. Electric motors are used in 
every instance to drive pumps. 

The sewerage system of each cantonment is de- 
signed to remove house sewage only, and no surface 
water is admitted except at a few places, where silt 
basins are provided. The maximum flow of one regi- 
mental unit is taken at 1.5 cubic feet per second and 
the normal flow at 0.5 cubic feet per second. A bri- 
gade of three regimental units will therefore furnish 
a maximum of 4.5 cubic feet per second by this as- 
sumption, and the remaining regimental units will fur- 
nish 0.5 cubic feet for each. 


DeraILs oF LOUISVILLE CANTONMENT 


Typical in every way of these cantonments is Camp 
Zachary Taylor, just outside of Louisville, Ky. Inci- 
dentally this will be the first of the cantonments com- 
pleted and on August 25, nine weeks to a day after 
work was begun there, everything provided for in the 
original contract is being turned over, finished, to the 
War Department’s representatives. On Saturday, 
June 23, the first spade and pick were stuck in the 
ground on the site, which then consisted of a number 
of very excellent farms on high and rolling land. On 
this date the same land is the site of the shell of a 
Louisville suburb which is wired so thoroughly that 
its 50,000 to 75,000 prospective inhabitants will have 
electric current at their elbows for every imaginable 
service. 














Army Truck Hauling Supplies to Camp. 


Temporary light, power and telephone service was 
provided for on rush orders at the outset, The Louis- 
ville Gas & Electric Company, which will supply the 
requirements for current from its Waterside power 
plant, the Cumberland Telephone & Telegraph Com- 
pany, the Louisville Home Telephone & Telegraph 
Company, the Western Union and the Postal Tele- 
graph Companies, immediately made temporary instal- 
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ons, while the Louisville Railway Company in- 
its service and began construction of addi- 
ial trackage. Permanent construction was rush 
il the way through, under the direction of the 
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Mas 1 & Hanger Company, of Richmond, Ky., gen- 
eral contractors, supervised by War Department rep- 
reseniatives. On Saturday, August 18, there were 
10.002 men at work on the job and the weekly payroll 
amounted to $256,000. Ten hours a day, seven days 
aw _ has been the rule from the first. Figures as 
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| or itemized costs are not available as yet, the 
ing been taken on a cost basis, plus a certain 
tage. 
lation of the street lighting and the power and 
x distributing systems was handled by the forces 
Louisville Gas & Electric Company, on a basis 
alone, with no allowance for profit added. 
r lighting installations were handled under a 
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other auditorium of the Knights of Columbus; a large 
bakery group; a hospital group of 75 buildings with 
room for 1,000 beds and provisions for extension to 
1,500 beds; 12 large warehouses; an extensive re- 
mount station, and 20 miles of steam railroad siding. 
There is also a cluster of retail stores rising on the 
outside of the reservation, at a cost of probably $200,- 
000, and all around the vicinity of the camp new build- 
ing has been stimulated. Electric wire systems are 
only a small part of the requirements of such a camp. 
For instance, a week ago the water was turned into 
the camp mains and 650 fire plugs are now available 
in case of need. 

This camp was first reached by the Louisville Gas 
& Electric Company with a transmission wire taken off 
the Ashbotton road line, and carried on poles already 
standing, for the most part, to the camp. A tempo- 
rary step-down substation reduced the voltage from 
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General View of Cantonment Near Louisville, Ky., 
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ract let by the general contractor to the Bland 
tric Company and the Childers Electric Company, 
esenting the Louisville Association of Electrical 
tractors, on the basis of cost, with a percentage 
profit. Installation of the telephone service was 
ne Cumberland Telephone & Telegraph Company 
s, while the telegraph companies also made their 
installations, and construction work of the Louis- 
Railway Company was done by that company. 
ably the total cost of all this work will run well 
oward a million dollars, although this is a rough 
nate, 
0 give an idea of the magnitude of this, and the 
en other cantonments it might be well to state 
t provisions are being made for the accommoda- 
of the soldiers. The Louisville camp will shelter, 
instance, 12 regiments of infantry ; three regiments 
rtillery; one regiment of engineers with an engi- 
s’ train; a division headquarters and a headquar- 
train; one field signal battalion, not to mention a 
e collection of horses and mules, motor trucks, 

3esides buildings to shelter these, there are eight 


divisional Y. M. C. A. buildings and a central Y. M. 


C, 





\. building; one large army auditorium and an- 





Supplied by Louisville Gas & Electric Company. 


13,200 volts to 2,300 volts. A second transmission 
line, of similar high voltage, was then constructed out 
from the Waterside plant on the river bank to the 
camp, about eight miles at a cost of $30,000. These 
two lines enter a step-down substation, with three 
400-kilowatt transformers erected on a large steel 
tower, the transformers reducing the voltage to 2,300 
volts, 3-phase, 60-cycle. From this substation three 
feeder lines are run, one a power line, the others light- 
ing lines. All are of copper. Service is metered at 
the substation and the estimated demand is from 800 
to goo kilowatts. 

The substation is completely equipped and the three 
feeders are served by General Electric automatic oil 
switches. The first, the power wire, leads to the 
pumping station and serves five 50-horsepower mo- 
tors, of 2,200 volts, driving the centrifugal pumps 
which raise the water to the million-gallon elevated 
storage tank from which it is distributed around the 
camp, the original supply coming from the Louisville 
Water Company main laid to the camp. 

The line that serves the buildings is tapped by sin- 
gle-phase branches which feed the distributing trans- 
formers. There are eighty-one of these, ranging from 
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one kilovolt-ampere to 20 kilovolt-amperes, and re- 
duce the primary voltage to 110-220 volts, the voltage 
of the secondary mains, which are all No. 6, 3-wire. 
The service connections are of No. 10, copper-clad 
wire, 

The street-lighting system consists of seven 5-kilo- 
volt-ampere constant-current pole-type transformers, 
each provided with a weatherproof oil switch. From 
each of these is taken a series circuit feeding about 45 
lamps, which are Type C Mazda, 100 candlepower, 6.6 
amperes. They are mounted on goose-neck fixtures 
with Wheeler reflectors, and light the roads, entrances 
and grounds. - 

A total of 1,100 poles were set, mostly cedar poles, 
ranging from 35 to 45 feet. All construction was 
strictly in accordance with the N. E. L. A. standard 
specifications for overhead lines. All of the pole lines 
were put up by the Louisville Gas & Electric Com- 
pany, and these poles are used by the telephone and 
telegraph lines as well. Where both systems made 
use of the same poles, construction was in accordance 
with the specifications of the American Telephone & 
Telegraph Company for joint use of poles under 5,000 
volts. 

Eighty-five per cent of the line and service forces 
of the Louisville Gas & Electric Company was put to 
work on this job during the first part of August. Lewis 
S. Streng, general superintendent of the company, di- 
rected the installation, which was supervised in person 
by G. M. Miller, the company’s superintendent of elec- 
trical distribution. The force was divided into eight 
line gangs and three service-construction gangs and 
put in overtime continuously, doing 10 hours a day 
seven days a week. The principal difficulties were due 
to delays in receipt of material. These were met, how- 
ever, by drawing on the supplies of the Louisville Gas 
& Electric Company, which were then replaced from 
the shipments as they were received. A shipment of 
the goose-necks was especially troublesome, it having 
been lost in transit and was traced only with much 
labor. ; 

Interior construction was taken over by the Louis- 
ville contractors virtually in self-defense. Every elec- 
trical worker in the city or section was keen to get out 
to the camp—the big job on hand—and have a hand 
Wages were good and overtime a condition of 


in it. 
If the contractors had not taken the 


employment. 


job, somebody else would more than likely have ac- 
quired their workmen and every contractor’s organi- 
zation would have been disabled. As it is, however, 
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Two Typical Transmission Lines for Supplying Cantonments. 
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each contractor has been able to permit practically 
every workman to have about all the cantonment work 
he wanted. The net to each contractor will average 
about $1,000. Cost of the interior wiring will range 
around $75,000. ~ ] 

There is nothing out of the ‘ordinary about this 
work. The buildings are little more than glorified barns, 
of all sizes, and all the construction is open; porcelain 
cleats being used. As many as 300 men have been 
on the job at one time, Frank E. Good, one of the 
well-known Louisville contractors, supervising the job 
for Mason & Hanger Company. Up to this time the 
installations have included about 20,000 sockets, and 
about a million feet of No. 14 wire has been used. 
Mazda 40 watt lamps have been installed throughout 
and standard construction has been the rule for every 
inch of the job. 

The Okalona interurban line of the Louisville Rail- 
way Company ran immediately past the camp, along 
the Preston Street road, which passes through a por- 
tion of it. This is a single-track line. Additional 
property necessary to widen the right of way was 
acquired and two miles of double-track construction 
and about the same amount of single-track construc- 
tion, with the wire systems to correspond was pushed 
to completion. A mile of double track was constructed 
into the caffp toward its center, with a loop. As fast 
as service is required it will be furnished by the com- 
pany, which will give transfers to all of the cross-town 
lines usually served by the Preston Street line, of 
which this is an extension. 


CANTONMENT AT ROCKFORD, ILL. 


The national army cantonment near Rockford, III. 
is known as Camp Grant and will comprise 1,100 
buildings. There will be 16 60-watt lamps in each. 
This is in addition to street lighting, for which laimps 
will be bracketed to the corner of each building. ‘The 
total lighting load will approximate 600 kilowatts and 
the power load about 300 kilowatts, although a total 
of 700 kilowatts in motors has been installed, mainly 
for pumping. 

The Rockford Electric Company constructed 4 
transmission line 1.5 miles from the plant to a point 
well within the reservation. Transmission is at 13,300 
volts and distribution in the camp at 2,300 volts. [’ri- 
mary motors are used. 


ELECTRICAL INSTALLATION 
The army cantonment being built in the vicinity 


AT AYER CANTONMENT. 
























int 


ri- 


VT. 






August 25, 1917 





of Aver, Mass., is officially known as Camp Devers. 
The location is close to 40-miles from Boston, and is 
about two miles from the junction point of the rail- 
roads of the Boston & Maine system, providing lines 
east-west and north-south. The camp is also within 


the range of ready access to the 66,000-volt transmis- 
sion lines of the New England Power Company. This 
cal ment is being built with a force of about 5000 
worlunen, and will comprise 1118 buildings, of which 
622 are to be completed by September 1. It is de- 
signed to accommodate 37,800 troops of the Nationa! 
At during the periods of training. 

application of electric energy in connection 
wi he construction of the cantonment, and service 
fi ng completion, cannot fai! to be of interest. A 
lit f steel towers, 12 miles long, to carry a two- 
cit transmission line, is under construction. This 
line will extend from Leominster district to a sub- 
st | within the cantonment, where current will be 
red. ced from 66,000 to 2300 volts by three 500-kilo- 
ve npere transformers of General Electric manu- 
f e. Lighting and power service will thus be ex- 
t | to the 1118 buildings in the camp. This re- 


quires about 2,000,000 feet of wire, of sizes running 
from No. o to No. 14 B. & S.; and close to 30,000 
i lescent lamps rated at 25 to 200 watts. This 
bution will be carried on chestnut-pole lines, 


é pole 30 feet in length, and these are being 
erected. Numerous induction motors, 7.5-horsepower 
each, are already in service, operating saws. Gasoline 
engines are employed to some extent in the same 


offering a good opportunity for comparisons 
of efficiency. The sawmill units are served by 600 to 
1000-candlepower General Electric “Novalux” light- 
ing. A 12-inch cross-cut saw is driven by the connec- 
tion with a short belt to a 7.50-horsepower, 220-volt, 
Westinghouse induction motor, running at 1740 revo- 
lutions per minute. Motor is controlled by a West- 
inghouse starter, the wiring being carried in an ar- 
mored flexible cable. The lumber, after being sawed, 
is hauled to the several centers of construction by 
army motor trucks, a number of which were formerly 
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in use on the Mexican international line. The capacity 
of the sawing equipment has been proved equal to 
about 200,000 feet of lumber in 13 hours. Included 
in this equipment is a lumber clipping machine, with 
gang-saws, operated by a Westinghouse 50-horsepower 
motor and three gasoline engines. 

The cantonment is also to be provided with a 
sewer system, the water supply for which to be 
brought in from a pump station, where the pumps are 
to be driven by a 100-horsepower motor. In connec- 
tion with the water supply for other purposes, includ- 
ing fire protection, there is to be another installation 
of pumps to be driven by two motors, 150 and 250- 
horsepower, respectively. The organizations and equip- 
ment necessaty to prompt action in case of fire are 
already provided. This includes a fire observation 
tower, telephones and other equipment. The tele- 
phone service is supplied by two exchanges, one re- 
quired by the military authorities and the other by the 
construction contractor. The military switchboard, a 
12-position board, is of the latest type, the installation 
including storage battery service and charging ap- 
paratus. The contractor’s exchange contains a two- 
position vertical board and a four-position order 
board, connecting with 65 stations. Ten trunk lines 
extend from this exchange to Ayer, two to Boston 
and one to Springfield. 

The engineering in connection with cantonment 
construction is in the hands of F. A. Barbour, chief 
engineer of the civilian staff; the interior electrical 
installations is in charge of A. J. Hixon, Boston, and 
N. J. Neall, Boston, is consulting electrical engineer. 
The exterior distribution is in charge of T. J. Daly. 
Fred T. Ley & Company, of Springfield, Mass., are 
general contractors for cantonment construction, for 
whom R. R. Ringer is electrical purchasing agent. 


ELECTRICAL EQUIPMENT AT CAMP GORDON. 


Camp Gordon, otherwise known as the Silver Lake 
cantonment, situated about 10 miles from Atlanta, 
Ga., is being built by Arthur Tufts, Atlanta, under 
a general contract awarded to him. The complete elec- 











Stretch of Transmission Line Constructed to Supply Army Cantonment. 
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trical installations required in the cantonment will be 
performed by the Russell Electric Company under a 
sub-contract from Mr. Tufts, awarded through the 
Atlanta Builders’ Exchange. The work involves the 













































Pole Line Constructed to Supply Cantonment. 


wiring of all buildings, 20 miles of streets, and the 
installation of motors and various fixtures, probably 
requiring the services of 250 electricians to complete 
the same by the required time. 

Lockwood, Greene & Company, engineers, repre- 
senting the Government, are preparing specifications. 
The Georgia Railway & Power Company is to extend 
a line to the cantonment from the Brookhaven ter- 
minus to provide necessary transportation facilities. 
Current from this company’s 22,000-volt transmission 
line, Morgan Falls, will be available, and a substation 
will be built near Buckhead. This is to contain seven 
185-kilovolt-ampere, 22,000/430/287/143-volt, single- 
phase, 25-cycle transformers; and two 500-kilowatt, 
25-cycle rotary converters. This company will supply 
light and power for all purposes. Its extension from 
its Boulevard-Gainesville 22,000-volt line will be car- 
ried on a line of 30-foot, creosoted poles, using 44-inch 
galvanized iron wire, triangular spacings of 5-foot 
centers. The transformer station at the cantonment, 
to which current will be transmitted, is the out-door 
steel-structure type, and will contain three 250-kilo- 
volt-ampere, 22,000/2300-volt, single-phase, 60-cycle 
transformers. Power and light required during con- 
struction will be supplied through a temporary, out- 
door transformer. 

One of the requisites of the camp is an ample sup- 
ply of water, and to provide for this the city of At- 
lanta is laying a pipe line to the cantonment from 
Hemphill pumping station, a distance of 9 miles, the 
plan being to store water at the camp in five redwood 
tanks, each of the capacity of 200,000 gallons. Ad- 
ditional pumping equipment will be required, con- 
sisting of five centrifugal pumps, one of 300 gallons 
capacity, and four of 1200 gallons. capacity each, 
direct-connected to alternating-current, induction mo- 
tors, complete specifications for which have not been 
prepared. In the distributing system both wood-stave 
and cast-iron pipe will be used, and regular fire- 
hydrants will be placed along the cantonment streets. 
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Telegraphic service, ample to meet the demands of the 
Government, is being provided by the Western Union 
Telegraph Company. 

Material for wiring of buildings and for street 
lighting, it is considered, will be covered by the follow- 
ing estimates : 








2,000 ball adjusters. 
7,800 brass-shell key sockets. 
9,500 cleat receptacles. 
8,000 cleat rosettes. 
1,800 combined switch and plug cut-outs. 
4,000 Edison 100-amp. plug fuses. 
1,000 Edison 6-amp. plug fuses. 
600 lb. friction tape, %-in., black. 
17,000 ft. lamp cord—No. 18 Standard N. E. C. 
11,000 pr. porcelain cleats—glazed No. 10 single wire. 
190,000 pr. porcelain cleats—unglazed two-wire. 
80,000 porcelain tubes—4-in. by 5/16-in. Dy 9/16-in. diameter, 
1,000 plug cut-outs—two-pole, single-branch. 
1,000 plug. cut-outs—single-pole, main-line 
5,000 screws—round-head, blued globe, No. 8, 1%-in. 
35,000 screws, wood—round-head, blued globe, No. 8, 1%4-ir 
400,000 screws, wood—-round-head, blued globe, No. 10, 2\%-in. 
16,000 shades. 
400 lb. solder strips. 
2,000 wire lamp guards. 
1,500,000 ft. wire, No. 14—rubber-covered, single-braid. 
60,000 ft. wire, No. 10—rubber-covered, single-braid. 
2,000 switches—single-pole snap with procelain base. 
20,000 40-watt Mazda lamps. 











The number of buildings required in the cant 
ment will be close to 1054, classified as follows: 











AGmnimistration ..cccccscccce 16|Post exchanges ............ - 16 
PD she nestntdccotvounese 212|School and assembly........ 16 
CY: sccennsceesvaeshe re er re 90 
EE nw bie neuen meet the 12|Stable SE sos eeksncus'onws 23 
Headquarters and supply.... 15|Stables ............ceceeeee: 293 
ETD  6idvacesenenteoena  _ eee ee 44 
DEE dbbtdéeeeseccoduceens DET OT ees GED vce cccccessécse. © 
CREE Kotnwenvetosereadosnel 77| 7 








The estimate of electric power requirements is 
thus outlined: 








Se Se Sind whee debcceececdécssesedcosante 750 kw. 
RS Te, ns on 0. 06-4:6.0:6429 84540 be00encun 300 kw. 
A ere reer 400 kw. 
Approximate series lighting demand.................... 50 kw. 








Street-lighting and power and other lighting serv- 
ice material is estimated as follows: 















Two 24-kw. series lighting circuits, No. 6 wire, ft........ 115.000 
Three-phase, 2300-volt power service, No. 1/0 wire, ft.... 30,000 
Three-phase, 2300-volt power service, No. 4 wire, ft...... 24,000 
Single-phase, 2300-volt, two circuits, No. 6 wire, ft........ 28,000 
110/220-volt secondary service, No. 6 wire, ft.............. 105,006 
OTVIOOD Gee, Bei GS WHO Me cccccscveccvccccvccoscncouces 120,006 
PE 96s cebiwd at Rats there need ekbabbehensesendcontcaneeeeen 800 
Cross-arms, two-pin, for lamp leads..............c.cceseees 500 
Cross-arms, four pin, primary and arc circuits............ 1,100 
Cross-arms, four-pin, secondary arc circuits.............. 1,050 
CrOee-Giene, GOP BE, WEG BUGBs oo cc cewicccccccccceccetes 206 
Cross-arms, four-pin, transformer installations.......... 250 
Cross-arms, five-pin, three-phase, primary and series cir- 

GUE 0.60b0 8666666 ebnns Chores denne Cabs budesnadscesisctioset 200 
Cress-arms, braces complete with bolts, pairs............ 2,700 
Throng bolts for double arms, %-in. by 16-in............ 709 
Throng bolts for single arms, %-in. by 14-in.............. 2,500 
Square washers for through bolts...............eseeeeees 6,400 
Locust pins, series lighting circuits....................005 1,050 
Locust pins, 2300-volt primary circuits................... 800 
ee Se Err Tr re 1,200 
Sie: rr, Se Se Oe ME, ov oc ne ds 6eeced sows eesenuan S00 
DOE De Cet Se, GOEL. den been ece dns ds 60604 ccceveane 650 
DD. Ge Gs cadccencciss dewes fhostsascesccsswate 1,800 
Break arms for street lights and tap lines................ OG 
Deep groove insulators, on pins, brackets, break arms.. 7,90 
EEE RR 8 SE | errr * 500 
Wocd screws, No. 18, 3-in.; primary plugs, knobs, gross.. 4 
a NS arr 120 
Porcelain tubes, %-in. by 6-in., for primary and series 

EEE Gdnick-o0c4 ob ne CedbdsCecnece wdhssepkaweiscion teste ewe £00 
Friction tape, Ib. .... a 190 
Pe. UM: nee cae bedveteesneseeenies witers 250 
jround rods with wood strips, Ib 1) 


Lamp fixtures, goose-necks with radial wave reflectors.. 40 


Lae, SO, TOS Gy, Bean cde cvciveccaceceseeate 400 
ava GSE oo 5 boo Hs dp akewhn Cs b pede nn dib-serdcan doctitwd 690 
Steel cable for guy wire, B/1G-im., ft... vccccccccccccccccss 5,050 
Sectionalizing switches, 2/0 Johnson clamps.............. 0 
Sectionalizing switches, No. 4 Johnson clamps............ 0 


Sectionalizing switches, No. 1/0 B. C. flexible cable, ft... 210 
Sectionalizing switches, No. 4 R. C. flexible cable, ft.... 200 
Transformers, distributing, 10-kva., 2300/110/220-volt..... "0 
Transformers, distributing, 5-kva., 2300/110/220-volt ..... 0 
Transformers, distributing, 3-kva., 2300/110/220-volt ..... 3 
Transformers, distributing, 1-kKva., 2300/110/220-yolt ..... 2 
Lightning arresters, 2300-volt, compression type.’.......... 100 
Ground rods, complete with wood strips................ 50 








Estimates for power required for refrigerating, 
bakeries and other utilities have not been made. ’ 
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Motor Drive in Various Industries 
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A Discussion of the Advantages of Electric Drive and the 
Horsepower Requirements of Motors for Cooper Shops, 
Stone-Cutting Plants, Creameries and Dairies and Tanneries 


t week’s issue we presented data on the use 
notor drive in a number of important indus- 
indicating the specific advantages that ap- 
each case and giving, wherever possible, 
* data and horsepower requirements. 


~ 


Cooper 


(NSPECTION of numerous cooper shops 
‘oughout the country seems to indicate that 
rable opportunity is offered the central-station 
y for the sale of energy in this industry. In 
rage plant barrel staves are purchased and 
re the only woodworking machines required 


- trimming the stock to the required size. Crozer 


es for cutting ridges in the ends of the as- 


“1 staves, for the barrel heads, are the only 


machines which produce wood waste. The 


int of wood refuse is therefore not great, usually 





| * ip 


a few large shops manufacture their own barrel 


sufficient to supply the necessary steam used. 
the conditions outlined apply to the, average 


es 


My Tp 


} {ws te 


re 





In the following paragraphs data are given on a 


few additional 


industries, 


including cooper shops, 


stone-cutting plants, creameries, dairies and tanneries, 
showing the inherent advantages of electrification in 


this period of industrial activity. 


Shops 


staves from the rough lumber, necessitating the use 


of considerable woodworking machinery. 


Conditions 


in these plants, however, do not differ from other 
woodworking establishments which can in most in- 
stances profitably purchase power from a central sta- 
tion. All phases of operation in woodworking plants 


have been treated in previous issues. 


The following 


discussion will therefore only deal with the manufac- 
ture of barrels and kegs in plants where staves are 


purchased. 


Conditions in this industry can best be pointed out 


by a description of a typical installation. 
3urkhartsmeier Cooperage Company’s 
in Chicago, does a general cooperage business, manu- 


The Daniel 


plant, located 


Individual Motor Drive in a Munition Factory—Eliminating All Overhead Shafting—Note Automatic Controllers for Each Motor. 

























facturing both slack and oil barrels. Under present 
conditions the average weekly output is from 350 to 
500 barrels but improvements in shipping facilities, 
now under way, will increase this production. consid- 
erably. The capacity of the plant is in the neighbor- 
hood of 1,000 barrels per week, exclusive of the busi- 
ness in second-hand barrels which varies from week 
to week. All staves used in this plant are purchased, 
and need only to be cut to the desired size before 
assembling. For trimming staves a set of double 
jointers, manufactured by the J. S. Oran Company, 
are used in this plant. Under ordinary conditions of 
operation a 7.5 horsepower motor is sufficient to run 
the machine but in the Burkhartsmeier plant a Io- 
horsepower machine running at 1150 revolutions per 
minute is used. This motor, which is of the squirrel- 
cage induction type, is first belted to a 10-foot shaft, 
supported by three hangers, and the joiner driven from 
this shaft. 

After the staves are cut to the proper size they 
are assembled in what is known as a barrel raiser. 
These machines by means of a looped cable draw in 
the staves so that hoops can be placed on the barrels. 
In the slack-barrel department of the cooperage under 
question, the barrel raiser, manufactured by the E. & 
B. Holmes Machinery Company, is driven from a line 
shaft, as shown in one of the accompanying illustra- 
tions. The motor driving shaft is a 1o-horsepower, 
squirrel-cage induction machine, running at 1150 revo- 
lutions per minute. A tressing machine, a No. 97% 
hoop stapler, a crozer and a re-hooping machine, all 
of E. & B. Holmes manufacture, all are driven from 
this same motor. The barrel after leaving the raiser 
is held in shape by the hoops which are placed on it 
by hand. The function of the tressing machine is to 
mechanically press the hoops on the barrel, in their 
respective permanent location. The crozer is a ma- 
chine which cuts ridges in the ends of the assembled 
staves to receive the barrel head. Barrels are placed 
in this machine after leaving the tressing machine and 
when this operation is completed are ready for the 
heading machine. 

The machines previously referred to are all located 
on the third floor of the building. On the second floor, 
one 10-horsepower, 1150-revolutions-per-minute squir- 
rel-cage induction motor is belted to a 16-foot four- 
hanger line shaft driving a windlass, one tressing ma- 
chine, one crozer and one bung-boring machine. On 
this floor are also located a heading-up machine, 
driven directly by a 5-horsepower squirrel-cage in- 
duction motor running at 1750 revolutions per minute ; 
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a barrel turning lathe and hooping machine both driven 
by a 5-horsepower, 1750-revolutions-per-minute motor; 
and a punch press, hoop expander, riveting machine, 
and chain conveyor, all connected to a 10-foot three- 
hanger line shaft driven by a five-horsepower squirrel- 
cage motor running at a speed of I150 revolutions 
per minute. The punch press and hoop expander are 
of the William Glader Company's manufacture and 
the riveter an E. & B. Holmes machine. The chain 
conveyor is about 30 feet high and is inclined at an 
angle of 60 degrees. It is used principally for raising 
staves from the stave-receiving departments, on the 
first floor, to the desired departments. 

In the second-hand barrel department, located on 
the ground floor, a 5-horsepower squirrel-cage induc- 
tion motor running at 1150 revolutions per minute 
drives a washing machine which scours both inside 
and outside of the barrels. A hooping machine and 
bung-boring machine driven by a 5-horsepower motor 
are also located in this department. 

In the Burkhartsmeier plant all refuse is burned 
to generate the steam necessary for the oil-barrel ma- 
chines. During the summer months all waste in ex- 
cess of that needed for this purpose is stored for win- 
ter use, so that a comparatively small amount of coal 
is purchased during the heating months. This ar- 
rangement has effected a substantial saving and re- 
duced the operating costs in this plant to a minimum. 

A cooper shop, located in the East devoted to the 
manufacture of white-cak whisky barrels exclusively, 
is another installation that, being typical, gives an 
indication of conditions in the average plant. This 
establishment, with the equipment at present installed 
has a monthly capacity of 4500 barrels and an average 
monthly output of 3500 barrels. To handle this 
production nine men are employed, working nine 
hours per day. 
power 


Machine. Required 


Adjacent * equalizer 
Stave dresser or bucker 
ee kn Ban oeenee's 6 Ob dim eas enes 60460 dwann J 
Double independent jointer ...... chnbéaesaepeelssasdaae 7.9 
Heading jo:nter and doweling 3 
Hoop flaring machine 
Bung boring machine 
Bung boring and bush driver 
Stave planer 
BAT: CE DD. Sa cv ckb ons 600 Paeesas ect deescen ) 
Crushing machine a 
Barrel planer 
Stave bender 
SOE nots och cvedeeedel bens 106264 rel cues tahnehedee 


Two squirrel-cage induction motors having a tote! 
capacity of 45 horsepower are installed, the maximum 
demand being about 35 horsepower. The larger motof 





















macl 


conne 


hang 
end 
driv 
Str 
one 
ing 


end 





ou 
til 
rea 
st 


th 


of 
dt 





Jal 


he 
ly, 
his 
led 
ge 
his 
ine 


wer 
ed. 





ote! 
um 


August 


in this plant is 40 horsepower squirrel-cage induction 
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ne, running 850 revolutions per minute. It is 

‘ted to a 50-foot line shaft, supported by five 
_and drives one trussing machine, one single- 
rrel windlass, one barrel lathe, one thin hoop 
me double riveting machine, all of H. N. 
manufacture, and one hoop-flaring machine, 
nch double-wheel stave joiner, one bung-bor- 
hine, one 30-inch grindstone and one double- 

amfering machine. 

» smaller motor is a 5-horsepower squirrel-cage 
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induction machine running at 1700 revolutions per 
minute, and is belted direct to an A. M. Benson Com- 
pany barrel-size stave-bucking machine. 

The kilowatt-hour consumption of this installation 
for a period of 12 months is as follows: August, 939; 
September, 1072; October, 1856; November, 2596; 
December, 1102; January, 3102; February, 3248; 
March, 2598; April, 3078; May, 2742; June, 1598, 
and July, 1176. The total electric energy consumption 
per barrel manufactured is approximately 0.57 kilo- 
watt-hour. 


Stone-Cutting Plants 


remarkable improvements that have been 
e in stone-cutting plants, due to the adoption 
ric drive, insure the ultimate equipping of all 
ints with motors. The big majority of stone- 
plant machines are usually scattered over con- 
e ground area. Mechanical transmission, re- 
long lines of shafting, innumerable belts of all 
id other mechanical appliances, the continuous 
on of which, for the delivery of small quanti- 
power at points remotely located with relation 
main engine room, or long lines of steam-piping 
delivery of steam into engines located in the 
departments are sources of constant loss, con- 
throughout all hours of operation. For these 


¢ 
> 


~ 


ns there is a substantial saving effected by sub- 
ing electric drive when power is purchased from 
entral-station company. 
(he description of a typical plant will give an idea 
the condition to be met in equipping for motor 


Rub beds are used to grind the edges on slabs 








and blocks of marble down to a true surface, after 
they have been rough chipped by hand or sawed into 
slabs. They consist of very heavy cast iron disks 
made in sections and varying in diameter from 9 feet 
to 14 feet. The disks are 6 inches to 8 inches in thick- 
ness and weigh several tons each. In this particular 
installation, there are installed 3 rub beds 11 feet in 
diameter, 1 rub bed 9 feet in diameter and 2 rub beds 
14 feet in diameter. 

The 11-foot rub beds are driven by 10-horsepower 
induction motors, 3 phase, 6ocycle ; the 9-foot rub bed 
is driven by 7'%4-horsepower motor; and the 14-foot 
rub bed is driven by a 15-horsepower motor. The 9 
and 11-foot machines are attached to a heavy upright 
shaft about 6 inches in diameter supported at both 
top and bottom. 

When the old belt drive was used, it was necessary 
to call upon a number of laborers to assist in starting 
these machines and as this had to be done twice each 
day, considerable time was necessary to shift the belt 





Motor Geared to Rotary Punch Press. 
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Moter-Driven Milling Machine With Standard Drum Controller. 


from the loose to the tight pulley a little at a time on 
account of the danger of breaking or burning the belt. 

With the electric drive, it is only necessary to 
operater the autostarter in order to start the rub beds 
and this is done by a laborer at the machine. Furth- 
ermore, when the electric drive was installed, the rim 
speed was increased from 1300 to 1600 feet per minute 
and it was found that the electric drive resulted in an 
increase in the output of the machines of approxi- 
mately 33.33 per cant. 

Gang saws consist of rectangular iron frames 
about 6 feet by 12 feet into which are set on edge in 
parallel rows flat strips of steel and are used for 
cutting rough blocks into slabs of any desired thick- 
nesss. They have no cutting edge, the cutting being 
due to abrasion. The number of saws in any frame 
depends upon the size of the blocks and the thickness 
of the different slabs desired and varies from 12 to 
60. The saws are stroked back and forth across the 
marble block about 90 times per minute and mixed 
sand and water is powdered upon them in a constant 
stream. The horizontal travel of the saws is approxi- 
mately 20 inches and the rate at which the saws are 
fed in the block is dependent upon the stone being cut. 
This feeding is accomplished by means of a ratchet 
and pawl arrangement. 

In the plant ufider consideration there are 8 sets 
of gang saws, 6 of these are driven by a 7.5-horse- 
power induction motor each, the others requiring 
10-horsepower motors. The motors are connected 
by means of a rawhide pinion meshing into a cut gear. 

It was found necessary in order to obtain a steady 
speed, to place a 5-foot flywheel with a heavy rim on 
the main driving shaft. Before this flywheel was 
used, it was found that the motor bearings were sub- 
jected to a very undesirable shock. 

Polishing and buffing machines are divided into 
two classes, one kind to be used to grind down the 


WHILE statistics show that a majority of the 
creameries supplying butter to this country are 
located in rural districts, outside of the range of cen- 
tral-station service, still the number of plants located 
in towns and cities is large, and with the increasing 
tendency of central stations to extend service to out- 
lying districts a large percentage of butter-making 
plants will be in a position to enjoy the benefits of 
contral-station service. 
Steam and hot water in large quantities are es- 
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Motor Driving an Automatic Slotting Machine. 


surface of the slab by means of a flat iron disk 20 
inches in diameter into which are fitted sections of 
emery stone; while the second kind is a flat iron disk 
on the surface of which felt is stretched. A 5-horse- 
power motor with a speed of 1700 revolutions per 
minute arranged for wall suspension is fastened to 
an upright post. The motor is connected by means 
of beveled gears to a vertical shaft on a double swing- 
ing bracket arm. From this shaft by means of belts 
the grinding disk is connected. The grinding disk, 
which in this case is 20 inches in diameter, revolves at 
a speed of 500 turns per minute. 

On test in a plant having monthly output of about 
10,000 cubic feet of limestone cut and planed for 
building purposes, it was found that the electrical 
energy consumption per cubic foot of stone, cut and 
planed, was about 2.1 kilowatt-hours. The total con- 
nected horsepower was 219.5, comprising 9 motors, and 
the average kilowatt-hour consumption per month, 
20,825. The load-factor was 17.4 per cent and the 
operating time load-factor 48.8 per cent. In another 
plant having a monthly output of 12,000 cubic feet, 
the energy consumption per cubic foot of stone, cut 
and planed was 2.7 kilowatt-hours. The load-factor 
in this instances was 14.3 per cent. Figured on the 
basis of an installation of 225 horsepower, the follow- 
ing table gives a summary of the horsepower require- 
ments of some of the more important machines found 
in stone-cutting plants: 

Horsepower. 
12-in. polishing stone or rub bed............+.e+eeee- 10 
47-in. circular StOME SAW ...... csc ee ee eee ceereeccerees 5 
60-in. circular stone saw ‘ 


BUGS PORES 6 vccccrecceseseccedevcccnce cesvcscvovsvecsven 
6-blade stone saw 


1s Cake ceneestiiss ese dimeatined (h0d0ees4ennne 7.5 to 0 
Single-platen planers, 3 ft. wide..............ssseees 5 
Single-platen planers, 3 to 5 ft. wide............... io 
Single-platen planers, 5 to & ft. wide.............++-+.- 10 _ 
Double-platen planers, 6 ft. wide ...........seeee+- 2.5 
Ger We, GHEE MD has odes cdssvevesccccccoannsigen 10 to® 
to 


GREE GONE. sang ae cette onc ctvsesvececeséevoseeenwee 
Diamond saws—single platen 


Diamond saws—double platen 








sential to every creamery and for this reason it is 
commonly considered that this industry offers prat 
tically no field for the sale of electric energy. ‘na& 


much as heat is necessary for sterilizing the mi'k, 4 
steam engine is usually the first thought of the pro 
prietor. In addition to the heat needed for pasteuriza 
tion, frequently a great amount of hot water is 

for cleaning milk bottles, cans and apparatus. 
ally, then, many creamery managers are 

about motor-drive. 


Natur 
skeptical 
Theoretically it is probably true 
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that the additional coal for sustaining sufficient boiler 
pressure to operate the engine is negligible when com- 
pared with the fuel needed solely to obtain steam for 
the purpose mentioned, and the engine therefore per- 
forms the functions of the cheap and effective reduc- 
ing valve between boiler and heating system, practi- 


cally generating at no cost the mechanical power 
required. : 

In actual practice, however, the average small 
creamery labors against serious wastes in boiler and 
engine room, due to careless firing, leaky pipes and 
valves, and encounters decrease and production, due to 
belt s!ippage and poor speed regulation, friction losses 
and )caring trouble accompanying long lines of shaft- 
ing, (ependence upon one prime mover for continuous 
oper2‘ion, enormous expense for repair’, etc. When 
these points are considered it is to be questioned 
whether the coal-pile argument may not be justly regu- 
late a position of minor importance. 

arguments to be used in favor of the electric 
motor drive are flexibility, readiness and cleanliness. 
The latter is an especially strong point because one 
of tie reasons this modern: equipment is being in- 
stallcd is to guard against dirt and disease. As to 
readiness, the motor is constantly ready at any hour, 
and the expense stops when the current is shut off. 
Steam for an engine must be looked to in advance. 
The low pressure required for the heating obviates 


the necessity for a licensed engineer and a higher heat 


efficiency is possible. The size of the low-pressure 
boiler required may be readily figured from the ac- 
companying table showing the amount of steam re- 
quired for pasteurizing: 


quarts of milk require 2-horsepower boiler. 
quarts of milk require 3-horsepower boiler. 





BR + vm Ske ae A See 
PN ABI CERT POLY CREE LEE ALES 


ELECTRICAL REVIEW 





£00 quarts of milk require 5-horsepower boiler. 
1400 quarts of milk require 6-horsepower boiler. 
2600 quarts of milk require 8-horsepower boiler. 

If any preference is given for off-peak business, 
it is especially applicable here, as very little power is 
used in the cold months, or during the evening hours. 
When the best use is made of the water obtainable 
ordinarily, 50 per cent of the cooling can be done 
before calling the refrigerating machine into service. 

The motor requirements of the average creamery 
are simple, as all machines run at constant speed. Most 
of the motors must start under load, unless there is 
provision of a clutch to be thrown in after attaining 
speed. 

For the operation of separators, a small motor can 
be assembled with the separator upon a common base 
or mounted on a shelf which is supported by the 
separator body. Where large separators are used the 
heavier motors required may be mounted on the floor, 
wall or ceiling and belt-connected to the separator. 
For small sizes light belts are generally used and on 
account of the short centers between motor and sepa- 
rator, the pulleys are provided with belt tighteners, 
with some types of separators, vertical-shaft motors 
are used, in which case they form an integral part of 
the separator. 

For driving rotary churns, motors can usually be 
direct-geareé to the operating mechanism of the churn 
and the gearing completely inclosed, insuring absolute 
cleanliness and rendering possible the manufacture of 
butter under perfectly sanitary conditions. For the 
operation of barrel or factory-type churns the motors 
are connected either through gears or belts, and aux- 
iliary belting or gearing can be arranged so that one 
motor will drive both churn and butter-worker. Where 


Weave Room in Cotton Mill Equipped With 1200 Motors for Individual Drive. 




























it is necessary to pump the milk into the churn, it is 
customary to use small centrifugal or reciprocating 
pumps. When pumps of the former type are used, the 
motor, on account of its high speed characteristics, can 
usually be connected direct to the pump shaft, thereby 
forming a compact, self-contained unit. For the 
reciprocating type of milk pump it is of course, neces- 
sary to interpose gearing or belting. 

Practically all the auxiliary apparatus in a modern 
dairy, such as bottle and can washers, pasteurizers, 
testers, etc., can be readily equipped with motor drive. 
The separators and most of the auxiliary machines in 
the average dairy require very little power for their 
operation. Where the dairy machinery is compactly 
arranged it may be found economical to drive it by 
means of a single motor with the necessary belt con- 
nections between the main shaft and the individual 
machines. 

The motor requirements of creamery machines may 
be summarized as follows: 


Machine Horsepower. 
CE. ckenckenks Gut 6eecescetscenedséeneéeaceetaaen 1 to 2 
rn SURE: 6c cacecesveeséccncesevenbeteeee 2 
RP Tre TT Terre ee 2 
CD ec ekds nn be eenne60sedcceseeneesueneteenedes 2 to 5 
WE WUE Save cncdncccocnccceccccecccsessbeséuneres 1 to 7.5 
CO I ogc. ckkb 6d nconcsnescudoenépwasweeeus 0.25 to 1 
DEED WEED coco cececscccccecescocssoscaseséentance 5 to 10 

3 to 5 


Can washer 
Refrigerator machine 
Per ton of capacity 


9 
- 


The increasing price of natural ice has made the 
use of a mechanical refrigeration plant more econom- 


N general application of electric motors to the 
driving of tannery machinery offers the same ad- 
vantages as in other industries with the distinctly 
important features of decreased power consumption 
and increased production for a given equipment. 
Owing to the extended areas over which power 
must be transmitted the losses incurred in steam- 
driven plants due to friction and. belt transmission 
frequently constitute from 35 to 70 per cent of the 
total energy consumed. In addition to this loss several 
engines and isolated .boiler equipments are usually 
necessary with high cost for attendance and mainte- 
nance. The major portion of this power cost may be 
eliminated by the application of the motive power 
direct to the various machines. The cost of energy in 
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in Rock-Crushing Plant. 








ical in many industries. ‘The latter has other advyan- 
tages which make its installation desirable, even where 
the cost is the same. These are the absence oi the 
labor and annoyance of charging the system with ice, 
and the attendant dirt, water and confusion resulting. 
There is also entire independence of the ice man. No 
disease germs can be brought into the ice box by dirty 
ice made from impure water. The air in the storage 
chamber is dry and is cooler than is possible with ice. 
Air in an ice-cooled refrigerator must be moist and 
will cause mould to grow if given sufficient time. 

In creameries it is especially desirable to be able 
to control the temperature of the cream while the 
ripening process is going on, and it is also imperative 
to be able to check any further fermentation when the 
proper acidity is reached. These are all important 
points in the science of modern butter making, and can 
only be accomplished by means of mechanical re- 
frigeration. Such a creamery can at all times turn out 
a fine uniform grade of butter. Without a mechanical 
plant it is impossible to control the temperature, and 
the product will be non-uniform, which means that it 
will be impossible to obtain the top market price for 
the product. 

In large as well as small installations, very little 
attention is required, for the motor may be started 
and stopped by the usual small switch. In this way it 
may be operated part of the time, producing sufficient 
cooling to maintain the desired temperature during the 
night. 





a plant operated in this manner becomes proportional 
to the work done. 

Existing installations of electric motors for tan- 
ning machinery have already proved that a given 
equipment will do more work when electrically driven, 
due mainly to the greater uniformity of speed attained 
and to improved control. Other advantages wiiich 
indirectly affect the cost and quality of the procuct 
are: Greater cleanliness, materially reducing the per- 
centage of damaged leather in the final process of 
finishing ; most convenient and logical arrangement of 
machines, insuring a oy of the hides from one 
machine to another quickly and economically; re- 
liability of operation since failure of any driving motor 
can affect only a small part of the plant machinery. 
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This latter factor is of vital importance in tanneries 
since the failure of power at certain stages of the 
process will frequently entail a heavy loss. 

On account of the presence of large quantities of 


moisture, steam and acids or strong alkalis, the motors 
for driving tannery machinery must be exceptionally 
well insulated to insure uninterrupted service. The 
squirrel-cage type of induction motor combines feat- 
ures of simplicity and durability which enable it to 
withstand the most adverse conditions. 

larger part of existing insfallations of electric 
mo in tanneries are arranged for group drive on 
acc of the intermittent power requirements of 
mal f the machines used. This feature is especially 
notavie on the heavy staking, rolling and glazing ma- 
chines having reciprocating motion with the load ap- 
pli ily during a portion of the stroke. One of the 
acc anying illustrations taken in the tannery of 
yl. nbaum, Chicago, shows a typical arrangement 
of oup of staking machines. 

n the other hand, machines requiring power for 
lor periods or high-speed apparatus can well be 
dr by individual motors. The clumsy and ex- 
pe e belt-shifting device can be replaced by. the 
electric switch conveniently arranged for control by 
the operator. Additional machines may be installed 
W it interfering with the operation of those in 
service and with no additional outlay except for 
m ; and installation. Overtime work can also be 
economically provided for either in large or small 


quantity, the power requirements being directly pro- 
portioned to the work done. 
(he accompanying table gives the horsepower re- 
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Four-Speed Motor Driving Pipe-Threading Machine. 
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quirements of a few of the machines used in a tannery. 

In addition to these machines a large number of 
pumps is necessary in tanning establishments for 
transferring water and tanning liquors. These pumps 
when electrically operated may be direct-connected to 
the driving motor and started or stopped by throwing 
the controlling switch. It is also possible to place the 
pump in the most convenient location regardless of the 
source of power. 

Several fans are also usually employed to expedite 
the drying of the hides or skins between the various 
operations of tanning, washing and dyeing and these 
are also most satisfactorily driven by direct-connected 
motors. 







Machine. Horsepower. 
Fleshing machine (Vaughn No. 5)........ccccccecssees 15 
St, ME. éscs +n cakeanweesessesades o6sncens Gee teune 25 
 batua de bwks DAR PENERe CERAM EEN 00506410 CHORES 3 
Unhairing machine (Whitney Jumbo). én 5 
Finishing machine (Vaughn No. 3)... 2 
Splitting machine (Vaughn 57-inch).. 3 
Tanning or stuffing machine ....... 5 
OR arte 2 
Whitening machine (Vaughn No. 3).. + 7.5 
EE fee ac dae o5d40000se eee beeeasnerean saeusdaasen 10 
SE pleas by cot den sey seer aeNetresdsbebaadeeenees 5 
i Ce. fccrsccedkse tie hs de eee ee Seber wede 5 
CE btewh seen tandcssccneunsagieescsnsneteeagssensen Gee 


Conditions as found in the typical tannery are well 
illustrated in the following description of a large 
motor-driven plant, located in Wisconsin, producing 
principally harness and sole leather. 

Preparing the tanning liquor is the fundamental 
process in tanning. The bark mill and leach house in 
which this operation is carried on at the tannery in 
question is equipped throughout for electric drive. 
3ark entering the bark mill is passed through two Ott 
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mills, where it is ground and then conveyed, by means 
of a double-chain conveyor from the mill-room to the 
leach house. These two mills, which are operated by 
a 125-horsepower motor, supply twenty 14 by 16-foot 
leaches. The conveyor operated by a 15-horsepower 
motor, on its return trip, carries the spent tan from 
these leaches to an elevator that in turn conveys the 
spent tan to the boiler house. This latter conveyor 
is operated by a 10-horsepower motor. 

In leach pitching the utilization of electricity has 
permitted a remarkable saving in shafting, cost of 
other mechanical equipment and reduced the‘operating 
cost. 

There is also installed in the leach house a motor- 
driven air compressor for supplying compressed air 
for handling the tan liquor. The motor driving this 
compressor is of 20-horsepower size. 

In tanning harness leather the first process, after 
soaking the hide in a lime solution, is to remove the 
hair and any particles of flesh which may still be pres- 
ent. These operations are carried on in a building 
known as the beam house, in which is installed an un- 
hairing machine, driven by a 10-horsepower motor, a 
wash and bate wheel, driven by a 15-horsepower mo- 
tor, and a lime reel, driven by a 15-horsepower motor. 
The hides after passing through the unhairing machine 
are placed in the wash and bate wheel, where they are 
thoroughly washed. To guard against any lime re- 
maining in the hide, they are then passed through the 
motor-driven lime reels. In the beam house some con- 
ception of the work done may be gained from the un- 
hairing machine which unhairs over 450 hides daily. 
For drying the hides after they pass through the beam 
house operations, there is installed a ventilating fan 
operated by a five-horsepower motor. 

Leaving the beam house, the hides pass through 
the tan yard, where they are. again washed by means 
of a wash wheel driven by a five-horsepower motor. 

After leaving the tanning vats, where they are next 
placed, the hides are taken to the shaving department, 
where they are trimmed and then scoured. The equip- 
ment of this department comprises two shaving ma- 
chines, each operated by a 20-horsepower motor, and 
a scouring machine, also driven by a 20-horsepower 
motor. The 50-horsepower motor for operating the 
elevator of the building is also installed in this depart- 
ment. 

From this department the hides are taken to the 
stuffing room, where they are treated with grease and 
then dried. In operating machinery for stuffing leather 
tanners recognize the necessity of uniform speed be- 
cause of the uniform pressure required. The stuffing 
mill in this tannery is motor-driven, a 50-horsepower 
motor being employed. For drying the hides after 
passing through the stuffing mill a motor-operated fan 
is employed. This fan is driven by a 10-horsepower 
motor and operates continuously day and night. 

The next operation in preparing the tanned hide 
for the market, in which electrically operated machines 
are used, takes place on the setting floor. The hides 
after leaving the stuffing room are passed through set- 
ting machines to smooth the surface and fill any 
porous places in the hide. Three setting machines are 
installed in the tannery, a 20-horsepower motor driving 
a line shaft to which the machines are belted. Fol- 
lowing this operation the hides are again dried, air 
being furnished by a 50-horsepower motor-driven ven- 
tilating fan. 

Blacking the hair side of the hide is the next oper- 
ation. This is a manual process upon the completion 
of which the hides are passed through jacks. The 


ELECTRICAL REVIEW 





Vol. 71—No, g 






function of these jacks is to smooth the hide and force 
the black into all the pores. In the blacking depart. 
ment there is a battery of three jacks operated by a 
10-horsepower motor. After jacking, the hides are 
allowed to dry, forced air being supplied in the drying 
room by a motor-driven fan. The motor is of 15- 
horsepower size and is belted to the fan. 

The finishing process is the last stage of the process 
of preparing harness leather. In this department there 
is installed a ventilating fan driven by a 15-horsepower 
motor, a conveyor operated by a 15-horsepower motor, 
two jacks driven by 20-horsepower motors, and a 
10-horsepower motor which operates an electric ele- 
vator. 

For tanning sole leather the process is much sim- 
plified. The preliminary operations are practically 
identical with those employed in tanning harness 
leather. After the hides are scoured after tanning 
they are taken to the extract department, where they 
pass through motor-operated wringers, oil whee!s and 
extract wheels. There are two wringers in this de- 
partment, each belted to a shaft which is driven by a 
40-horsepower motor. To oil the hides they are placed 
into large oil wheels operated by a 40-horsepower 
motor and from there they are placed into extract 
tubs. These tubs revolving at a high rate of speed 
force the extract into the hides, making them practi- 
cally waterproof and giving them added weight and 
thickness. A 75-horsepower motor operates the two 
extract wheels employed in this department. 

From this department the hides are taken to the 
finishing department, in which is installed a stamping 
and cutting machine, four rolling machines and a 
motor-driven fan. The motors which drive the two 
elevators in this building are also installed in the finish- 
ing department. After being thoroughly dried, the 
hides from the extract department are trimmed on the 
stamping and cutting machine, which is driven by a 
five-horsepower motor, and then placed on the rolling 
machines. There are three rolling machines, operated 
as follows: One operated by a 30-horsepower motor 
and two by 20-horsepower motors. These machines 
smooth out the hides and they are then ready for 
shipment. 


NEW SOCIETY BOOKLET ON SHOW- 
WINDOW LIGHTING. 





New Hand Book Issued by the Society for Electrical De- 
velopment Tells How to Make Them Profitable. 


“How to Make Your Show Window Pay Your 
Rent,” another of the Society for Electrical Develop- 
ment’s new series of “How to” Service booklets, has 
been issued. 

This booklet takes up the question of efficiency im 
window decoration, giving a number of valuable illus- 
trated suggestions as to what to do and what not to 
do to bring real results. 

The booklet is by no means of the nature of a text 
book on the subject, but rather a brief hand book of 
simple facts for the guidance of salesmen, dealer: and 
others, who may be led after reading it, to the study 
of more pretentious work along similar lines. 

No book quite like it, however, has ever appeared 
in the industry, and electrical men who have revef 
given serious attention to window-display matters will 
find abundant reasons why they ought to do so. 

The booklet aims, first of all, at being practica! and 
its suggestions may be applied to small displays 4 
well as to large ones. 
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Development in 


Canada 


Details of Present 20,000-Kilovolt-Ampere Plant and Account of Extensions 
Which Are Now Under Construction—Present Capacity to be Doubled 


: accompanying illustrations show the 20,- 

7 0-kilowatt hydroelectric plant of the Stave 

alls development in the Province of British 

Col ._ The Western Canada Power Company, 

Lin was formed for the purpose of supplying 

power for industrial purposes in Vancouver and vi- 

as to encourage the establishment of fac- 

id in sufficient quantity to meet any demand 

growth of Vancouver may develop. Several 

:o the company took over the property and 

s of the Stave Lake Power Company, Ltd., 

iad secured a charter from the government of 

vince of British Columbia, giving it the right 

lop power on the Stave River, and to dis- 

power over the whole of the district surround- 

neouver, and had also secured franchises for 

e of power for industrial purposes in Van- 
and New Westminister. 

Stave Lake Power Company had in the course 

ral years done a considerable amount of pre- 

vy work at the Stave River, including the es- 

ment of a gauging station, the building of 

; and camps, and the partial construction of a 

sluice dam. The Western Canada Power Com- 

Ltd., commenced the construction of a 50,000- 

ower station and the first section of this plant, 

ising two units of 9000 kilowatts capacity each, 

ympleted and power was delivered in Vancouver 

lanuary I, 1912. 
he site of the power development is at Stave 
about six miles north from the junction of the 


Stave and Fraser Rivers at Ruskin, B. C., and 35 
miles east of the City of Vancouver. The mountains 
forming the watershed are granite; they rise high 
above the timber line, and are covered with snow and 
small glaciers. The upper river is a large glacier-fed 
stream, and several smaller streams empty into the 
lake, some coming direct from the glaciers on the high 
mountains on the west side of the lake. 


HYDRAULIC FEATURES. 


It is of interest to note that the lake is nine miles 
long and about a mile or more wide. The east and 
west shores are precipitous, but at the head and foot 
there are large areas of low-lying land, which are 
flooded during high water. From the foot of the lake 
to the Stave Falls the river is seven miles long, about 
two miles of this having been rapids, with a total fall 
of 11 feet, the rest being navigable at all stages of 
the river and having practically no fall. At the falls 
and the rapids, in the immediate vicinity of Stave 
Falls, the river drops 80 feet, and then continues its 
course over a series of rapids for a distance of four 
miles, finally debouching through a narrow granite 
gorge into a tidewater basin, where it joins the Fraser 
River. 

The total fall from the original low-water level of 
the lake to the tidewater was 225 feet, and when the 
dam, which has now been constructed. has been in- 
creased to its full height, the water will be raised 35 
feet above the low-water level. The dam forms a! 
lake extending from Stave Falls to the upper end of 








Stave Falis Hydroelectric Plant of Western Canada 


Power Company Which Is Being Extended. 
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Switchboard Gallery, Stave Falls Plant. 


Stave Lake, a distance of 18 miles. The area of the 
lake at the present height of the dam is about 13 
miles, and when the dam is completed to its full 
height the area will be 24 square miles. This reser- 
voir will have a storage capacity of nearly 370,000 
acre-feet, which is large enough to store the flood 
water so that the total mean flow of the river will be 
made available for the generation of power. Daily 
gauge records of the flow have been kept for over 
six years; during the past three years a careful series 
of hydraulic observations have been made, and the 
mean flow has been found to be 3500 cubic feet per 
second that can be utilized for the purpose of gener- 
ating power. 

It is held that the total fall from lake to tidewater 
will eventually be made use of in two power houses; 
the upper plant, which is now in operation, utilizing 

25 feet maximum and 105 feet minimum head, and 

the lower plant utilizing the balance. The site for 
the first development was chosen in the vicinity of 
Stave Falls. At this point the river is divided into 
two branches by a rocky island half a mile long, ad- 
mirably adapted for the construction of forebay and 
intake works, while an old channel known as the 
Blind Slough, with a rocky bed some 600 feet wide 
at a higher level than the bed of the existing river, 
presents a most excellent site for a dam to provide 
for the flood discharge. 


125 


PROPOSED CONSTRUCTION. 


The second development will consist of a dam 160 
feet high at the highest point, built in a narrow gorge 
to form a reservoir about three miles long, backing 
the water up to the balance of the upper plant. The 
power house will be located to the east of the dam, 
with its tailrace on tidewater, within sight of the 
main line of the Canadian Pacific Railway, and the 
penstocks for the turbines will be laid in tunnels 
about 1600 feet long. 

This remarkable power plant, as it now stands, 
consists of a sluice dam 40 feet high, provided with 
five sluice-ways 22 feet wide, to take care of the 
flood discharges ; a solid concrete intake dam; two 14- 
ft. 6-inch steel penstocks with provision for two 
more; a power house with two 10,000-kilovolt-ampere 
units and provision for extension for two more, and 
a tailrace channel 1500 feet long excavated in the 
old bed of the river. 

It is pointed out that the sluice dam, which was 
partially built by the Stave Lake Power Company, 
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View of Turbines, Stave Falis Plant. 


consists of four concrete piers 8 feet wide, with two 
abutment piers, the spaces between the piers heing 
filled with 24-inch stop-logs, 24 feet long, which can 
be removed by means of a specially designed electric 
winch to permit of the passage of flood water. The 
intake works consist of a solid concrete dam about 70 
feet high at its lowest point, embedded in which are 
the four steel penstocks. 

In the new construction the dam which is to be 
built across the Blind Slough will consist of concrete 
piers 30 feet high, making 14 sluice-ways, each closed 
by stop-logs, which can be removed by an electric 
winch. Provision will be made in the design of these 
sluice-ways, so that a Stoney roller gate can be placed 
in any of them if it should be advisable, but the 
operation of the stop-logs has proved so economical 
and successful for handling floods that it is not like- 
ly that more than one of the sluice-ways will be closed 
by a Stoney gate. The Blind Slough dam will pro- 
vide for a maximum discharge of 100,000 cubic feet 
per second. The foundations for the power house 
were excavated in solid rock. 

There has been designed a tailrace canal 70 feet 
wide to run 10 feet deep when all four units in the 
power house are in operation. In addition to the rock 
excavation for the tailrace, some 75,000 cubic yards 
of sand, clay and boulders were excavated by steam 
shovel. Just below the power house a small V-shaped 
weir was built to hold the water to a proper height 
to seal the draft tubes. At present the flow of the 
river is rapid from below the foot of the tailrace, 
but when the lower plant is built the water will be 
backed up to this weir. 

The foundations for the power house are of solid 
concrete construction, and the superstructure is a 
combined formation of steel and reinforced concrete. 
The building is 100 feet wide by go feet long. The 
turbine and generator room is 75 feet by go feet, and 
a two-story lean-to 28 feet wide houses all the high- 
tension and low-tension switches. The control 
switchboard is on a gallery in a lean-to at the end of 
the building. The power house is now being extended 
70 feet more for the installation of two new units. 
In the power house are installed at present two 10- 
ooo-kilovolt-ampere, three-phase, 60-cycle, 4400-volt 
generators built by the Canadian General Electric 
Company, driven by two 13,000-horsepower Francis 
type turbines built by the Escher Wyss Company of 
Zurich, Switzerland. Excitation is provided by two 
250-kilowatt 125-volt generators. 
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Latest Practice in Store Lighting 


A Discussion of Various Types of Lighting Systems With Snggestions 
and Tables of Particular Application in Store-Lighting Problems 


By H. T. SPAULDING 


PROVIDE the best illuminaticn for stores, 
‘ach installation must be treated as an individual 
1roblem and attention paid to every unusual 
which presents itself. There are, however, 
factors which apply in all cases and which 
described to advantage in a general way. 
location of a store with regard to its surround- 
nd the section of the city in which it is situated 
portant factors in determining the correct gen- 
lumination. A large store in a small town may 
properly be likened to a store of medium size 
rge city, therefore, the size of the city also enters 
he question. 
he character of the goods which are to be dis- 
must necessarily be considered, since an illu- 
tion sufficient for purposes of displaying white 
or chinaware might be insufficient for: the ex- 
ation of articles of intricate design, such as jew- 
1r books. 
(he physical features of the building or rooms 
t be given attention, especially in planning the loca- 
1 of the lighting units, and here enters the question 
relative position of the goods to be displayed, 
ther they are to be in show cases—as is the case 
vith jewelry ; on the floor—such as furniture or rugs ; 
the walls or on shelves—as is the case with tapes- 
s and books; or hung from the ceiling, such as 
indeliers, electroliers and a few other articles are 


Fig. 


i—Semi-Inclosing Unit. 2—Opal Inclosing Unit. 


custcmarily hung. Stairways, alcoves, balconies and 
elevators usually require special consideration. 

A store which is habitually crowded with shoppers 
during the day should have its illuminating system de- 
signed to give ample light on its counters while they 
are surrounded by shoppers, and conversely, a furni- 
ture display room should be softly and pleasantly 
lighted so as to enhance the appearance of the goods. 
Women appreciate homelike interiors and pleasing 
backgrounds in shops as well as in their homes. For 
sales purposes, it is desirable that the illumination 
should approximate the conditions under which the 
merchandise is to be used, but, except in special cases, 
this is largely impractical. 

The advertising value of a well-lighted store is be- 
coming more popularly realized every day, although 
it has long been acknowledged and utilized. For this 
reason, merchants demand illuminating systems suit- 
able beth scientifically and aesthetically, when, for 
merely practical purposes, a much more inexpensive 
system would apparently fill requirements. The mat- 
ter of cost is a necessary factor in some instances, 
although it is rarely that a system satisfactory from 
every viewpoint cannot be afforded. For a discussion 
of their lighting requirements, stores may be divided 
into four classes: 

(1) Department stores, and the large specialty 
stores of our principal cities. 


1.—Types of Store-Lighting Units 
3—Opal Semi-Indirect Units. 


4—Prismatic Inclosing Unit. 5—Prismatic 


en Reflector. 6—Opal Open Reflector. 7 Prismatic Semi-Indirect Unit. 8—Mirrored-Glass Indirect Unit. 
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Fig. 2.—Main Floor of a Department Store Lighted with Opal 


(2) Medium-sized stores, including the large 
stores of the smaller cities. 

(3) Small select stores and shops. 

(4) Small stores of the usual type. 

To these four classes of stores, three general sys- 
tems of illumination are adapted, as follows: (1) The 
indirect system, in which all the light from the fixture 
first lights the ceiling, whence it is diffused throughout 
the room. The units themselves usually appear dark 
unless equipped on the underside with an auxiliary 
diffusing bow] illuminated from within. The exterior 
of the unit may be of any shape or material desired, 
but the interior reflecting surface is usually mirrored 
glass or porcelain enamel. 

(2) The semi-indirect system, in which the greater 
part of the light first strikes. the ceiling as in a totally 
indirect system and a smaller part is transmitted 
through the bowl, which may be of alabaster or of 
opal or prismatic glass. 

(3) The direct-lighting system, in which are used 
either totally inclosing or semi-inclosing globes com- 
pletely screening the lamp from view, or open reflect- 
ors designed to diffuse and direct the light and to pro- 
tect the eye. Direct-lighting units commonly used in 
store lighting are of the opal or prismatic glass type. 


LARGE STORES. 


Consider first the large department or specialty 
Very nearly any desired intensity can be ob- 
tained on the working plane with any one of the sys- 
tems, but the unit must be selected to give proper light 


store. 


distribution. Direct light from an unprotected fila- 
ment is objectionable to the eye, hence, especially in 
the use of a comparatively few large units, precautions 
must be taken to keep the actual light source protected 
and the light distributed so as to prevent glare in the 
visual plane. Bowl-frosted lamps are advisable where 
open or semi-inclosing globes are used, but for lamps 
larger than 200 watts, bowl-frosting becomes no longer 


Inclosing Units. See Fig. 3. 


adequate protection and a denser diffusing medium 
should be provided. 

The selection of a suitable unit hinges on the de- 
sired location of maximum illumination, since a unit 
giving the greater portion of its light in a horizontal 
plane is not adaptable to lighting horizontal surfaces 
and, if the units are to be spaced at comparatively 
great distances, use of a unit distributing most of its 
light downward will produce poor illumination of the 
walls and an effect of insufficiency. Large stores, 
especially where the ceilings are low, can usually be 
better lighted by a number of small units than by a 
few large ones. 

The indirect, semi-indirect, and inclosing units, 
any one of which can be secured in a variety of artistic 
designs, are the more satisfactory for large store sys- 
tems. Inclosing units have become very popular for 
large store work because of their wide variation of 
design and cost and the good illumination which they 
afford on shelves and walls, but this system is the least 
preferable for counter illumination unless a prismatic 
glass reflector is used. From the standpoint of com- 
fort and. beauty, the indirect and semi-indirect units 
are the more desirable. In indirect illumination, the 
ceiling should be light colored, although not necessarily 
white. Very pleasing results are possible where the 
walls and ceiling are tinted to give a slight color effect 
to the light. 

With the totally indirect system, the direction of 
the light is more nearly vertical and the diffusion is 
more complete than with other systems; shadows, 
which are useful for judging the shape and size of 
objects may, however, in some cases be reduced to a1 
undesirable extent. The luminous-bowl type of in- 
direct unit gives a slightly better illumination of ver- 
tical surfaces, and in many cases adds much to the 
appearance of the store due to the luminosity of the 
bowl, which may be of any desired color. The same 
effect may be obtained to a much greater degree with 
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the semi-indirect units, which if properly selected have 
the added qualification of higher efficiency. 
It is practically imperative that the inner surface 
fan indirect or semi-indirect bowl be a hard, smooth, 
reflecting surface, if good efficiency is desired. The 
effects possible with the semi-indirect bowl are 
‘ted, exclusive designs especially adapted to in- 
dual decorative schemes being readily obtainable. 
\ here a store occupies a building of more than one 
smaller type of the units employed for the 
loor may sometimes be used for successive 
In some cases, opal inclosing units or even a 
pen reflector system may well be utilized in the 
nt or on the upper floors. 
ures should be symmetrically spaced, especially 
he ceiling is divided into sections or bays by 
porting beams or columns, except where a par- 
- effect is desired in conjunction with the archi- 
features of the store. Figs. 2 to 4 illustrate 
plication of the various systems to department 


STORE OF MEpIUM SIZE. 


e illuminating problem of the medium-sized store 
stantially the same as for the large store as re- 
spacing of units and distribution of light, but 
ny cases where a unit would not be deemed suf- 
. decorative or pleasing in an important depart- 
of a large store, it may be found quite satisfac- 
for a small community or in a less pretentious 
ishment. A semi-indirect system in which the 
are not of too great density may be economically 
very pleasingly employed, and in many cases a 
|-designed direct-lighting system with prismatic or 
reflectors either of the open or semi-inclosing 
will be found entirely satisfactory. Figs. 5 and 6 
rate two well lighted stores of medium size. 


EXcLusIvVE STORES. 


‘xclusive small stores or shops, such as Fig. 7, 
nd principally in the larger cities, lend themselves 


Fig. 3.—Upper Floor of Department Store Shown 
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to an artistic treatment which is impossible in larger 
areas. In many cases, the use of colored lamps to 
provide lighting of a distinctive tone is highly desir- 
able, while unitormity of illumination is to be avoided 
rather than sought. The fixtures may well be of spe- 
cial design but care should be taken to avoid the very 
common error of allowing too brilliant light sources 
within the range of vision. Modifications of semi- 
indirect, indirect and inclosing fixtures are used 
almost entirely. A prismatic glass semi-indirect unit 
has been recently developed which consists of two 
glass bowls between which may be placed flowered 
silk, cretonne, or other decorative fabric of any pat- 
tern desired. The prisms, which line the outer surface 
of the inner bow! where they are protected from dust, 
insure an efficient distribution of the light; the dec- 
orative fabric may be easily changed at will from 
time to time to secure an entirely different decorative 


effect. 
SMALL STORES. 


The small store, with its comparatively small vol- 
ume of business, often requires an illuminating system 
whose prime quality is efficiency. A high intensity of 
light is desirable from the standpoint of :both con- 
venience and advertising value. This offers a good 
field for the direct-lighting unit which may be obtained 
in a variety of economical and at the same time dec- 
orative styles. Opal or prismatic open reflectors, with 
the alternative of semi-inclosing units, are the most 
applicable to the small store. Inexpensive units of the 
other types are often used with good results. Good 
designs of semi-inclosing units, of which Fig. 8 is 
typical, give a well distribuited light and cover larger 
areas than will open-reflector units. 

If direct-lighting units are used, it is better prac- 
tice to use a comparatively large number of smaller 
units than a few large units. A single row of direct- 
iighting units through the center of a store is not, as 
a rule, satisfactory, since not only is the customer’s 
shadow likely to fall on the goods which he wishes to 


in Fig. 2 Lighted with Opal Reflectors. 
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ig. 5.—A Specialty Store Lighted with Semi-indirect Units. 
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exumine, but the shelf illumination is likely to be 
insufficient. 


ILLUMINATION INTENSITIES. 


lighting installation serves a double purpose: 
_ it permits the merchandise to be examined with 
fort; second, it advertises the store. Light is 
gnized as one of the least expensive and most 
tive advertising mediums, and hence intensities 
r than absolutely necessary for comfortable vision 
almost universally demanded. The three factors 
-+h govern the selection of an intensity for any par- 
‘ar case are: the nature of the merchandise—for 
goods require a higher intensity than light goods 
ppear equally well illuminated; the illumination 
lard of the immediate neighborhood; and the 
nt which the owner feels it expedient to appor- 
for the advertising value of a high intensity. The 
r values of any table of intensities should, there- 
e, be used cautiously and full weight given to local 
litions. However, values applying to average con- 
ns are useful as a basis upon which to estimate 
able intensities. 


CALCULATIONS. 


lhe common unit of illumination intensity is the 
t-candle, which, multiplied by the number of square 
illuminated, gives the total quantity of light flux 
supplied or the number of lumens necessary, the lumen 
eing the unit of light flux. If all the light flux gen- 
ted by a unit were utilized effectively at the work- 

g plane, this product would indicate the total quan- 
of light required, but since from about 45 to 80 

r cent of the light is used in illuminating other por- 


ions of the room and in absorption, depending on the 
ize and character of the store, the total must be in- 
eased to compensate for this, and allowances made 
ir the collection of dust on the units, ceilings and 
alls, as well as for.depreciation of the lamps them- 
The total light flux generated by Mazda lamps 


Ives. 





Fig. 6.—An Attractive 
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is definitely known, so that once the required total flux 
is determined, the necessary total wattage may be 
readily approximated. 

The size of the lamp chosen for any installation 
depends among other things upon the type of fixture 
selected and the height of the ceiling above the work- 
ing plane. Direct-lighting units should be suspended 
as high above the plane of norma! vision as possible 
without destroying the good appearance or effective- 
ness of the system. The height at which a unit is to 
be suspended practically determines the maximum 
allowable spacing between units, and in a store where 
the ceiling is divided into sections convenient for regu- 
lar distribution of the units, it is advisable to adjust 
other conditions to enable the regular spaces to be 
utilized in the placing of units. Too great spacing 
produces irregularity in illumination intensity. Where 
indirect or semi-indirect units are selected, the condi- 
tions of height and spacing are somewhat modified, 
since the ceiling then acts as the light source, and 
spacing should be determined by the ceiling height 
rather than the height of the unit. These rules are 
very flexible in cases where special effects are desired. 

When dealing with specific lighting problems, it is 
necessary to use data and empirical constants to deter- 
mine the intensity, per cent of effective illumination, 
depreciation of lamp output, and decrease in efficiency 
due to dust accumulation. Figures on all these values 
are given in the accompanying tables, which are used 
as illustrated in the following problem. Assume that 
it is desired to design the lighting system for the main 
floor of a department store which measures 150 feet 
long by 100 feet wide. The ceiling is 15 feet above 
the floor and finished in white. Four beams running 
lengthwise of the store and six running crosswise 
divide the ceiling into 35 bays, each measuring approx- 
imately 20 by 211% feet. The store is located in the 
main business district of a larger city and the manage- 
ment is favorably impressed with the appearance of a 
semi-indirect lighting unit of medium-density glass, 


— 


Store Well Lighted. 





ELECTRICAL REVIEW 


Vol. 71—No, 8 


Fig. 7.—A Small Shop Illuminated by Floor Lamps of the Indirect Type. 


which, in addition to providing well diffused illumina- 
tion, will give to the store a bright and attractive ap- 
pearance. 

By reference to Table 1, it is seen that from 6 to 
10 foot-candles is the range of desirable intensities 
for the main floor of a department store. Since this 
store is located in the principal business district, the 
latter figure will be selected. 

Multiplying the length of the store by the width, 
the area is found to be 15,000 square feet. Multiply- 
ing this result by 10, the foot-candle intensity desired, 
it is found that 150,000 lumens will be required on 
the working level. The fraction of the total light from 
the lamps which is effective when medium-density 
semi-indirect units are used in a department store with 
ceiling and walls of the usual tones, is found from 
Table 2 to be 0.45. Dividing the number of lumens 
required on the working level, 150,000, by this fraction. 
the number of lumens which the lamps must give is 
tound to be slightly in excess of 333,000. In order to 
compensate for the decrease in light from initial to 
average output of the lamps, this value is increased by 
iO per cent to 366,300. A further allowance of Io 
per cent is made for decrease in light due to the 
accumulation of dust, so that the bare lamps required 
for the installation should initially provide 403,000 
lumens. 

The fact that the ceiling of this store is divided 
into rectangular bays, makes it desirable to provide a 
symmetrical arrangement of units with respect to each 
bay. The simplest and probably the most attractive 
method is to install one unit per bay, provided that 
sufficient uniformity of lighting will be obtained. If 
one unit is to be used to each of the. 35 bays, each 
lamp must supply 11,500 lumens. Upon referring to 
Table 3, it is found that the 750-watt Mazda C lamp, 
giving 12,800 lumens, comes the nearest to fulfilling 
the requirements, and this lamp is selected. 

\s previously explained, the ceiling acts as the 
light source in indirect lighting and the maximum 


spacing permissible between units depends upon the 
ceiling height. In the problem at hand, the ceiling 


height is 16 feet, and the height above the working 


plane is*13.5 feet. By reference to Table 4, it is seen 
that for this height the spacing between semi-indirect 
units should not exceed 20.25 feet if uniform illumina- 
tion is to be obtained. Since the maximum distance 
between units if one is placed in the center of each bay 
is 21.5 feet, the requirements for uniformity are sufh- 
ciently well fulfilled. 

How far the units would be suspended from the 
ceiling would be determined largely by considerations 
of appearance ; this would involve not only the appear- 
ance of the unit with respect to the store as a whole, 
but the appearance of the ceiling with the units lighted. 
Shadows of chains and of the bowl upon the ceiling 
if pronounced could be eliminated by dipping the lamps 
in an etching solution. 


LAMPS. 


The use of the correct lamp is of vital importance 
to the successful operation of any system of illumina- 
tion, but it may be said that the gas-filled Mazda lamps 
are particularly adapted to use in stores. Their fila- 
ments operate at a temperature considerably above 
those of vacuum lamps, and their efficiency is higher 
and their light whiter. Mazda C-2 lamps, which are 
made with scientifically colored bulbs, filter this light 
so as to give it a color quality similar to that of after- 
noon sunlight, and are very valuable in bringing arti- 
ficial daylight into the store and making possible ‘he 
display and examination of fabrics in more nearly 
their daylight color values. 

Mazda C, or clear-bulb gas-filled lamps, and Mazda 
B, or vacuum lamps, give a more yellow light, whic: is 
preferable for producing soft, mellow effects. The 
color of the light is important to the appearance of 
goods and the harmony of the decorating system in 
any store, consequently the use of the various types 
of Mazda lamps with artistically designed luminous 
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units opens a great field to the architect and interior 
decorator, and makes it possible for any merchant to 
secure a multitude of effects, any of which will give 
him a distinctly well illuminated store. 


STORE LIGHTING. 


TABLE NO. 1. 
e of Foot-Candle Intensities Desirable for Various Classes 
of Service. 
Department Stores and Large Specialty Stores. 
Floors Other Floors 
Stores of Medium Size. 
and Stationery..... 3-6 Dry Goods 
4-7 Furniture 
Grocery 


Exclusive Small Stores. 
Dark Goods 


Stores in General. 
Furrier 
Grocery 
Haberdashery 


Hat 
Jewelry 
Miliinery 


Small 


o 


hoe 
Tailor 


ie SA AA ee ’ 


TABLE NO. 2. 


Light from Lamps Which Is Effective in 
Sizes—Light Ceiling and Medium 
Walls Assumed. 
Department Stores 
and Large of 
Specialty Medium 
Stores. Size. 


tion of Total 
Stores of Different 


Small 


of Lighting Unit; Numbers 
Stores. 


rrespond to Those of Fig. 1. 
n Prismatic, No. 5 
n Opal, No. 6— 
ense 
Light 
ni-Enelosing, No. 1 
tally Enclosing Prismatic, 
illy Enclosing Opal, No. 2 
i-Indirect Opal, No. 3— 
Dense 
ght to Medium 
-Indirect Prismatic, No. 
ally-Indirect Mirrored Glass, " 
Opaque or Luminous Bowl.... 0.38 


TABLE NO. 3. 


nen Gutput of the 110-125-Volt Mazda Lamps Commonly 
Used for Store Lighting. These Data Are Subject 
to Change Without Notice. 
Mazda C. 
Watts. Lumens. 


2 2c 
hot ro 


to 
bo 


Mazda C-2. 
Watts. Lumens. 
75 600 
100 870 . 
150 1400 
200 2000 
300 3350 
500 5600 


Mazda B. 
Watts. Lumens 


TABLE NO. 4. 


ata on Spacing of Units for Uniformity of Illumination. 
Maximum Allowable 
Spacing Distance 





Equipment. Ratio 
Height Above Flane 
1 Prismatic Intensive 
Prismatic Focusing 
1 Opal 
-Enclosing 
lly Enclosing Prismatic 
lly Enclosing Opal 
Indirect 
ect, Opaque or Luminous Bowl ... 


Height is distance between ceiling and plane of illumination. 





American Lumbermen Form Regiment for Serv- 
ice.—The regiment of lumbermen, for service with 

‘ United States army in France, has been recruited 

full strength. The “lumber-jack regiment,” as this 
is known, is for service in the woods of France get- 
ing out material for the use of the army. The en- 
istments were secured through the Forest Service, 

| the men comprise practical lumbermen and for- 
‘sters. For this work the regiment will go  thor- 
oughly equipped with portable and stationary electric- 
rie sawmills, lighting outfits and transportation 
tacilities, 
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COMMITTEE ON GAS AND ELECTRIC SERV- 
ICE RECEIVES THANKS OF 
GOVERNMENT. 


Co-operation in Construction of National Army Canton- 
ments Saved Time and Money. 


The National Committee on Gas and Electric 
Service, which is composed of the leading public 
utility operators in the country, has received from 
Col. I. W. Littell, in charge of cantonment construc- 
tion, a letter expressing the appreciation of the Gov- 
ernment for the services rendered by the committee 
in connection with the construction of the 16 National 
Army cantonments. 

The National Committee on Gas and Electric 
Service, it will be remembered, opened offices in 
Washington shortly after the entrance of this country 
in the war, in order to be in close touch with govern- 
ment activities and co-operated wherever possible. 
John W. Lieb, president of the National Electric 
Light Association, is chairman of the committee. 

The letter received from Col. Littell is as follows: 

(1.) This office wishes to express its apprecia- 
tion of the very valuable service rendered by your 
Committee in connection with solving the problem 
of obtaining electric power and gas supply where 
required for the cantonments for the National Army. 
Due to the information furnished by your Commit- 
tee, a large amount of investment in temporary power 
plants has been saved to the Government. 

(2.) Time did not permit using your services in 
connection with the National Guard Camps in the 
same manner as they were used in connection with 
the National Army Cantonments, but even under 
these circumstances your services have proven very 
valuable in connection with the National Guard work. 

(3.) This office also wishes to express its appre- 
ciation of the uniform courtesy and efficiency of your 
local representatives. 





MUNICIPAL PLANT AT LINCOLN MAY BE 
ABANDONED. 


Inefficient Operation Leads to Negotiations with Private 
Companies for Energy to Operate Railway. 


The city of Lincoln, Ill., has asked for bids on 
electric power to operate the local street-car system, 
from the Lincoln Water & Light Company, and the 
Illinois Traction System, and it is given out as prob- 
able that a contract for power will be made with the 


successful bidder. Power being supplied for this 
and other purposes by the Lincoln municipal plant 
has proved unreliable and expensive, due partly to 
poor equipment. The boilers at the plant fail to give 


‘efficient service, and the supply of electric power has 


been subject to breakdowns and interruptions. It 
seems probable that the municipal plant may be aban- 
doned. The street railway is being rehabilitated. 





New Hydroelectric Plant at Belleville, Wis.— 
Belleville Electric Company has completed and put 
in operation its 200-horsepower hydroelectric plant, 
with auxiliary steam plant, at Belleville, Wis. The 
water-wheel, generator and other equipment are 
housed in a steel and concrete building, the water 
for power being diverted from Sugar River. The 
steam plant occupies another building. The village 
of Belleville has contracted with the company for 
street lighting at $1300 per year. 
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Electric Railway Progress—Need of a 


More Vigorous Policy 
LECTRIC railways, and particularly interurban 
E, lines, are now so closely connected with the 

operation of central stations and the transmis- 
sion of current for power and lighting over extensive 
districts that their present and future is a matter of 
great importance to the electrical industry as a whole. 

In order, however, to give electrical industry the 
measure of support that will insure its proper de- 
velopment, it is necessary to restore the confidence of 
the investing public, which is, after all, the final arbiter 
of all industrial progress. Shady or careless methods 
of promotion in some instances, and over-capitaliza- 
tion and mismanagement, gave electric traction a 
“black eye” with investors even before the panic of 
1907, and the depressing years that followed dragged 
many a worthy enterprise down with the others. Since 
then, electric railways have had a hard time “coming 
back” into favor with investors. Reconstruction, how- 
ever, and sound conservative management, aided by 
wise regulation, for the most part, by Public Service 
Commissions, have started many of the existing sys- 
tems, both urban and interurban, toward a paying 
basis, and risks due to inflation or inefficient operation 
are pretty definitely a thing of the past. Now, there- 
fore, is the time to plan for new enterprises and 
needed extensions and improvements and put them 
through as promptly as approaching normal market 
conditions permit, under the same safeguards to cap- 
ital as those enjoyed by other public-service properties. 
It cannot however, be done by merely marking time 
and “waiting for something to turn up.” Those chiefly 
interested should get together and take earnest, well 
considered action to push electric railway development 
wherever it is needed, the country over. 

Meanwhile, it may be well to review, briefly, some 
of the factors of operating management. Net earn- 
ings of such properties, which are now as a rule much 
less than stockholders have a right to expect from 
them, can be increased. only in three ways: (1) by 
reducing the costs of operation, (2) by an improve- 
ment and development of service, and (3) by an 
increase in rates, as in the Bay State case cited on 
pages 104-5 of the July 21st issue of the ELEcTRICAL 
Review. Except purely from a standpoint of mechan- 
ical efficiency, the first of these can, under present 
conditions, be ruled out of consideration; and the last 
named while of gréat and increasing importance, is 
dependent upon so many conditions of state and local 
control that the change will necessarily be a gradual 






one. What, then, are the possibilities for enlarged 
service, with consequent gain in revenue? It is clear 
that established interurban railways cannot arbitrarily 
create passenger or freight traffic where the oppor- 
tunities for doing so are not to be found; but equally 
positive is the fact that very few such lines are now 
operated at more than 30 to 40 per cent of their 
capacity, based on the number of single cars which 
can be run over a road in any given period of time. 
Moreover, the traffic seldom calls for less than 15- 
minute headway on through routes, with anything 
down to 5-minute intervals or less on double-tracked 
local stretches. The cost of operation of an inter- 
urban line is, however, so much lower per mile of 
track than the expense of running a great city system 
that an increase of traffic on the former is relatively 
more profitable than on the latter, and there is every 
incentive to develop new business on any line pos- 
sessing the percentage of reserve carrying-capacity 
which characterizes most interurban systems. The 
gross earnings per mile of track on a city road may 
be four or five times those of the interurban; but, on 
the other hand, operating costs are likely to be six or 
eight times as great. Maintenance of way (which 
includes paving), taxes, and wages per mile of track 
or per car-mile, are also vastly greater on the city 
system. Any increase in profitable car mileage on an 
interurban road is therefore bound to be a powerful 
factor in augmenting the profits. Interurban fixed 
charges for any given season remain about the same, 
even though the traffic be greatly increased, and the 
extra cost of carrying an additional carload of pas- 
sengers is small in proportion to the gain in profits. 
and package freight service, where permitted 
by the franchise, may also be made quite profitable 
and its development now would be very timely. 

Additional sources of revenue are to be found 
more active encouragement of amusement parks 
rinks and dancing pavilions, on the part of others, and 
in power service to outlying industries such as quar- 
ries, rock-crushing plants, gravel washeries, slate prop- 
erties, glue factories, reduction plants, chemical and 
explosive works, canning plants, creameries, county 
and state institutions, seminaries and a great variety 
of scattered current consumers, including communities 
along the right of way which have no other central- 
station service. The marketing of produce through 
trolley express service is also an inviting, yet largely 
untried, field. In fact, the influence which electric 


Freight 


ina 
and 


railways exert in building up rural and suburban cor- 
munities leads to further development affecting traffic 
and reacts even on terminal cities ; so that its effect on 
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the electrical industry as a whole is a constantly 
ascending spiral. 

This is a growing country, filled with almost un- 
paralleled national resources and opportunities. Inter- 


urban lines of today are no longer disjointed links 
between adjacent city systems. They form important 
meas of communication and are certain to become 
mor: and more essential, as time goes on, to the dis- 
tric: s and communities which they serve. Proper ap- 
pre ation of this fact will lead to revival of the finan- 
cial and organizing support needed. Impetus to it 
sho !d be given by men prominent in the electrical 
ind»stry who, by reason of solid achievement and 
kee ing faith with the public, have the confidence of 
Am>rican investors. The time to act is now. 


CHARLES W. PRICE. 





In‘erchanging System Equipment Data 

“\ ENTRAL stations, electric railways and power 
( companies have assisted the Government ma- 
terially within the past few months by furnish- 
ing the military authorities with maps and data bear- 
ing upon their equipment, generating and transmission 
facilities. Companies within electrical touch of one 
another are pretty apt in these days to be well posted 
as to their mutual generating capacities and as to op- 
portunities for emergency line connections, but there 
is a field for the interchange of data which has not 
as vet been fully cultivated in the interests of war-time 
co-operation. This field consists in brief of a general 
interchange of equipment inventory among companies 
in the same section of the country, even though no 
immediate prospect of their interconnection appears. 

it would be helpful if every power transmission 
company and large central station in each state, for 
example, would prepare a brief exhibit of its equip- 
ment of major importance for interchange with other 
utilities in the same commonwealth. The most valua- 
ble information in this connection would doubtless 
be the list of mobile transformer equipment on hand, 
and by mobile equipment is meant in this case not 
on'y apparatus in stock and ready for immediate ship- 
ment outside the system confines, but transformers in 
su! stations which might temporarily at least be spared 
from one service for the benefit of another. In one of 
the great cantonments now under construction, noth- 
ing but the knowledge of some transformers of sub- 
stantial size standing partially unused as to rating in 
a ‘istant substation in the same state saved the day 


4 


wien it came to rapid installation for immediate con- 
struction service. The engineers in charge of elec- 
trical development scoured the market for units even 


approaching the size required, without success; but 
it vas found entirely feasible to release, at least for 
the time being, certain units in the above substation, 
tailing care of the local load with other equipment. 
There is no question that where idle capacity in extra 
units is at hand, it would be in the interest of war- 
time economies to have all companies in the same 
region made aware of the fact. 
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In other words, a pooling of resources on paper 
would be a very real step toward the intelligent and 
efficient meeting of emergency calls by utility compa- 
nies supplying service in connection with the produc- 
tion of munitions or other military supples. The ina- 
bility of a central station to take on a power load of 
semi-military or straight war-order character at this 
time is a very serious matter, and even at the risk of 
overloading apparatus in some cases it is desirable 
that no idle capacity which can safely be pressed into 
service shall be overlooked. Let neighboring compa- 
nies co-operate in this way, and we shall be still better 
prepared to serve the great cause so close to our 
hearts and minds when the call comes for special ac- 
tivity along the lines in which we are most capable. 





French Water-Power Development 


EPORTS from Paris indicate that the French 
R Government has taken steps to create the 
office of Under Secretary of State, the head 
of that department to supervise the development of 
latent water-power resources of France. Coupled 
with this is the statement that there are great possi- 
bilities for such development on the rivers of that 
country ; and it is intimated that the complex nature 
of regulations has held back achievements, and kept 
hydroelectric power far below its maximum utility. 

France is an old country, as compared with the 
United States, and it is quite possible that govern- 
ment control of such natural resources has been so 
drastic as to discourage those who would put money 
and skill into their development. In substantiation 
of such a conclusion, the fact may be cited that French 
engineers, with French money backing them, have de- 
veloped similar resources in other countries, when 
such enterprises at home might have been attractive 
if under more liberal government policies. The 
French now have serious need of power production, 
as do we in the United States, and the point for us 
to keep in mind is that every facility should be offered 
to make our streams productive, always providing 
such regulation as will make this water power serve 
equitably the direct and ultimate consumer. It has 
been demonstrated that the people are better served 
by utility companies, under state and federal regu- 
lation, than by government-owned utilities. But 
the utility concern that puts up the money, and as- 
sumes the responsibility for the success of the project, 
cannot be expected to initiate development in the face 
of hostile control and uncertain tenure, as was fore- 
cast in some of the measures before congress within 
the last few years. 

The locking up of water-power resources is not 
conservation; it is simply economic procrastination. 
The use of such resources, under fair and just pro- 
visions, constitutes the utilization of a force that oth- 
erwise goes to waste. The Walsh bill, previously re- 
ferred to in these columns, would seem to lead the 
way to a solution of our water-power problem. 
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HAPPENINGS IN THE INDUSTRY 


Plans for Pennsylvania Convention—Increased Costs of 
Electrical Apparatus Shown—Georgia Contractors Hold 


Convention—Work Progressing Rapidly on Toledo Plant 





E. H. HAUGHTON AND WIFE KILLED IN 
AUTO ACCIDENT. 





Well Known Lamp Man on Eastern Tour When Accident 
Occurs. 


According to a telegram received from Char 
Smiths, N. Y., on August 23, Ernest H. Haughton, 
president of the Bryan-Marsh works of the General 
Electric Company, Chicago, together with Mrs. 
Haughton, were killed in an automobile accident 
while on a tour to Philadelphia and Washington. 
Their two children who were in the machine were 
not injured. 

Mr. Haughton has been identified with the lamp 
industry for a number of years and is one of the most 
popular and widely known men in the industry. 

At the time of going to press no details regarding 
the accident are available. 





WAR CONVENTION OF PENNSYLVANIA 
ELECTRIC ASSOCIATION. 





Meeting at New Bedford, September 7 and 8, to Include 
Important Addresses—No Papers to Be Presented. 


The Pennsylvania Electric Association, state 
branch of the N. E. L. A., will hold its tenth annual 
meeting at Bedford Springs Hotel, Bedford Springs. 
Pa., on September 7 and 8. The delegates will con- 
vene at 2 p. m. on September 7 and the afternoon 
will be taken up with the address of George B. 
Tripp, Harrisburg, president of the association, and 
by reports of secretary, treasurer and of a number of 
committees. The evening of the same day is set 
apart for addresses by D. B. Ainey; chairman of the 
Pennsylvania Public Service Commission; by Joseph 
B. McCall, president of the Philadelphia Electric 
Company; and by John W. Lieb, president of the 
National Electric Light Association. 

The addresses and the discussion, it is understood, 
are to bear directly upon important problems forced 
upon the country by war conditions. No papers will 
be read and no printed réports. No time is to be 
spent in entertainment, as it is considered all avail- 
able time should be given to the consideration of se- 
rious matters. The session on September 8 will be 
devoted to an executive session and to a discussion of 
thoughts and problems put forth in the principal ad- 
dresses. 





INCREASED COSTS OF ELECTRICAL APPA- 
RATUS SHOWN. 





Testimony at New York Commission Hearing Indicates 
Why Rates Should be Increased. 


The increase in the cost of electric apparatus used 
by the street railways has been set forth in a state- 





ment submitted by Edmund P. Waller of the General 
Electric Company to the New York Public Service 
Commission in the hearing in connection with in- 
crease in fares asked by the street railways of the 
state. Mr. Waller’s statement said in part: 

“Beginning with the middle or latter part of i914 
there has been a steady and steadily accelerating in- 
crease in the price of the following electric equipment 
and apparatus, until today the percentages, as com- 
pared with the latter part of 1914, are as follows: 

“Motors and car equipment, 66 to 70 per cent in- 
crease; air brakes, 60 to 65 per cent increase; rotary 
converters, 45 to 50 per cent increase; transformers, 
50 to 60 per cent increase; switchboards, 75 to 80 per 
cent increase; motor generators, 55 to 60 per cent 
increase; turbines, 100 to 120 per cent increase. 

“T see no prospect of any substantial reduction in 
prices for the near future. 

“Increases in our costs as manufacturers and pro- 
ducers of electric equipment are the chief causes.” 
Mr. Waller here cited a list of machinery costing 
from go to 115 per cent more than in 1914. He con- 
tinued : 

“Labor has also shown an increase of from 30 to 
40 per cent, and, in my opinion, will show further in- 
creases. All raw materials have shown great in- 
creases. 





GEORGIA CONTRACTORS HOLD WAR 
CONVENTION. 





Pledge Support to Government at Annual Meeting—New 
Officers Elected. 


The Electrical Contractors’ Association of Georgia 
met in convention at Savannah, Ga., on August 13 
and 14, one of the features of the meeting having 
been a banquet at Hotel Tybee on the evening of 
August 13. The sessions were presided over by J. M. 
Clayton of Atlanta, president of the association. 
About forty delegates were in attendance. 

The first address was by E. H. Ginn, of the Gen- 
eral Electric Company, Atlanta; and an address (e- 
livered the following day was by Carroll Cabaniss of 
the Western Electric Company, Atlanta. In these 
two and other addresses the dominant thought was 
to emphasize the importance of utilizing the electric 
energy of the state in the interest of the government. 
The following resolution, offered by J. M. Clayton, 
retiring president, was adopted as the expressicn of 
the convention: 

“Whereas our government is now engaged ‘in 
warring for the preservation of democracy, its insti- 
tutions and ideals, and for this fight needs our active 
support, either moral or physical, and for all who 
love their country; therefore, be it 

“Resolved, by the Electrical Contractors’ Associa- 
tion of Georgia, that we at this time renew our 
pledges of loyalty to our country and the cause for 
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which she is struggling, that we offer our best efforts 
in support of our government.” 

Atlanta was selected as the place for holding the 
next semi-annual convention, the date for which will 
be in February; and the next annual meeting is to 
be held in the summer at Tybee. Election of officers 
resulied as follows: 

President, Norton Pierson, Savannah; first vice 
presi'ent, Joseph Weir, Athens; second vice presi- 
dent. Deronda Levy, Columbus; secretary, Dan Carey, 
Atlanta: treasurer, G. E. Russell, Atlanta. Ralph 
Wal:er was chosen director of the national associa- 
tion, and will be delegate to New Orleans convention 
to be held in October. The directors of the Georgia 
asso- ation comprise the following: F. H. Byrne, F. 
|. Frve. C. B. McGaughey, J. M. Clayton, J. H. Mc- 
Neil K. D. White, H. E. Lowe, H. J. Van Weller, 
C. F Ludwig and Sylvester Byck. The nominating 
committee also selected the following executive com- 
mitte.; C. F. Ludwig, Joel Weir, J. M. Clayton and 
Cc. B. McGaughey. 





WORK PROGRESSES RAPIDLY ON TOLEDO 
POWER PLANT. 





First Unit to be in Operation by December 1—Features 
of Boiler Plant. 


AlLout 500 men are at work on the construction of 
the new power plant of the Toledo Railways & Light 
Company, which when completed will be one of the 
largest generating plants in the country. Despite the 
handicaps which the war has caused, such as shortage 


of labor and necessary materials, the construction 
work is less than 30 days behind schedule, which is 
considered a remarkable achievement in view of the 
unusual conditions. At the present rate of construc- 
tion, the first unit ought to be in operation by 
December I. 

Some of the technical features of the boilers, sto- 


kers, economizers and draft apparatus at the Toledo 
plant as outlined by E. J. Billings, mechanical engi- 
neer of the Doherty organization, are these: 

The boiler plant for the first two turbine units will 
consist of four 1375-horsepower Bigelow Hornsby 
boilers and four 1456-horsepower Babcock & Wilcox 
boilers designed for 250 pounds steam pressure, the 


former being composed of eleven standard sections 
per boiler. Each section contains four units and each 
unit 21 lap-welded tubes, 3% inches in diameter and 
17 feet 114 inches long. The B. & W. boilers which 


are of the cross-drum type are made up of a 60-inch 
diameter by 31-foot, 1034-inch cross drum and 45 
sections of tubes with incline headers, each section 
cont:ining 14 tubes. The tubes are hot-finished seam- 


less steel, 20 feet long and 4 inches in diameter. All 
boilers are equipped with Foster superheaters de- 
signe’! to give 150 degrees of superheat. 

The boilers are set singly and . re suspended from 
the ‘ilding columns. Boiler settings consist of 


22)4-inch all fire-brick walls. The furnace fire brick 
1s to he of special composition furnished by the Steere 
Engineering Company, which will also supervise all 
fire-brick work. 

_ Uncerfeed stokers of the Taylor type will be used 
in the boilers. The Bigelow Hornsby boilers will be 
equipped with 16 standard Taylor retorts per boiler, 
and the B. & W. boilers with 15 of the extra large 
retorts per boiler. The stokers will be driven by 9o00- 
112 revolutions per minute 230-volt Westinghouse 
variable-speed direct-current motors. The motor for 





ELECTRICAL REVIEW 








331 


each Bigelow Hornsby boiler will be 20 horsepower in 
size, and 30 horsepower for each B. & W. boiler. In- 
terconnecting shafts and drive chains are provided 
in case of motor failure on any one boiler. The boil- 
ers are stokered with a view to obtaining 350 per cent 
of boiler rating if necessary. 

Each boiler is provided with an individual econ- 
omizer located on the boiler-room floor directly at the 
rear of the boiler. The economizers, which are of the 
Sturtevant semi-steel type containing 7,730 square 
feet of heating surface each, are made up of 40 sec- 
tions, each section containing 12 tubes, 12 feet in 
length. Economizers are specified to be of the four- 
group positive-circulation type and will have a water 
capacity of 37,100 pounds each. At 200 per cent of 
boiler rating these economizers are guaranteed to cool 
the gases from 600 degrees to 330 degrees tempera- 
ture, thereby absorbing 9,170,000 B. T. U. per hour 
in the feed water with the feed water entering the 
economizer at 150 degrees temperature. 

Th forced-draft equipment consists of one variable- 
speed motor-driven fan for each boiler. The fans 
will have cross connections with dampers so that any 
one fan can be down for repairs without interrupting 
the boiler operation. These fan units will be Special 
No. 9, Design No. 2, Sturtevant multivane blowers, 
having a capacity of 66,000 cubic feet of air per min- 
ute at 100 degrees temperature, and 6 inches static 
pressure. Each blower will be direct-connected to and 
driven by a 125-horsepower, 720-360 revolution per 
minute, 440-volt, three-phase Westinghouse variable- 
speed - motor. 

The induced-draft equipment provided with each 
economizer will consist of one No. 12 Design No. 3 
Sturtevant multivane exhauster having two pillow 
blocks, ring-oiled and water-cooled bearing. The ca- 
pacity of these fans will be 116,000 cubic feet per min- 
ute at 325 degrees temperature and 6 inches of static 
differential pressure. Each fan will be direct-connected 
to and driven by a 125-horsepower, 480-170 revolution 
per minute, 440-volt Westinghouse variable-speed al- 
ternating-current motor. 

The stacks, which are three in number, for the first 
eight boilers are 275 feet high by 16 feet internal 
diameter, are built by the M. W. Kellogg Company. 
The arrangement of boilers with regard to the stacks 
is such as to require a minimum of breeching. Four 
additional boilers can be accommodated by the first 
three stacks. The natural draft provided by these 
stacks will be sufficient to operate the boilers with 
economizers at about 140 per cent of ‘rating. 





AMERICAN INSTITUTE OF MINING ENGI- 
NEERS WILL MEET AT ST. LOUIS. 





Will Discuss Country’s Mineral Resources and Their 
Importance in Present Crisis. 


The American Institute of Mining Engineers, 
whose membership numbers more than 8000 engi- 
neers, will hold its 115th meeting during the week 
of October 8 to 15. Several day sessions, it is an- 
nounced, will be held at and around St. Louis, and 
tours of inspection will be made to the Joplin-Miami 
mining district, and to the oil fields of Tulsa, Okla- 
homa. At St. Louis the visiting engineers will be 
guests of the St. Louis Section of the Institute. 

Methods for conserving the present supply and 
increasing the output of the country’s minerals will 


be discussed, with a view to bringing those resources 
to bear in winning the war. 
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Day View of Washington Statue at 


FLOOD LIGHTING OF WASHINGTON 
STATUE IN CHICAGO. 


Impressive Installation Recently Completed Adds to Dig- 
nity of Monument. 


The South Park Commissioners of Chicago have 
recently completed a noteworthy installation of flood 
lighting which has several features of merit. The 
statue of George Washington at the northern entrance 
of Washington Park is one of the finest sculptures 
of the famous president and general, but was practi- 
cally invisible at night because of the heavy foliage 
surrounding it. The statue at night is now more 
conspicuous than during the day and forms a most 
impressive entrance to this famous park. 

Floodlighting is accomplished by the use of four 
General Electric projectors each containing a 1000- 
watt lamp. Two of the projectors, on the north side 
of the statue, are mounted on a special iron post lo- 
cated 160 feet distant and a short distance to the 
west. This is shown in the accompanying night view. 
Two additional projectors of the same size and make 
are installed 160 feet to the south of the statue. The 





Entrance of Washingtor Park, Chicago. 


latter are mounted on one of the standard boulevard 
arc-light posts. 

The statue is located directly in the center of 
Grand Boulevard and because of the heavy automo- 
bile traffic at night considerable care had to be exer- 
cised to avoid glare in the eyes of approaching drivers. 
For this reason the projectors were installed so as to 
light the statue at an angle, and they were also placed 
so that the lowest rays of light would be well above 
the eyes of automobilists. 

Energy for the installation is furnished by the 
Sanitary District of Chicago. Special transformers 
have been provided to serve the installation. 





Paducah Company Employees Organize.—|!:m- 
ployees of the Paducah (Ky.) Light & Power Com- 
pany have organized the High-Tension Club to which 
all employees are eligible. The purposes are to pro- 
mote co-operation and increased efficiency all around. 
H. A. Barbero was elected president; M. M. Hewitt, 
first vice-president ; W. C. Monroe, second vice-presi- 
dent; J. T. Sanders, treasurer; Frank M. Swift, 
secretary. 


Night View Showing Floodlighting of Washington Statue. 

















August 25, 1917 





ELECTRICAL REVIEW 








= 





Notes on Commercial Practice 


New-Business Methods, Policies, Rates and Kindred Central 
Station Matters for the Man Engaged in Selling Electricity 
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Large Refrigerating Machine Formerly Driven by The improvement will double the Fort Smith Com- 


Direct-Connected Steam Engine Now Operated 
by Electric .Motor. 


\Vhen making a change from steam to electric 
drive, it often happens that a great many obstacles 
have to be overcome. It is relatively easy to make 
the change when the particular machine is connected 
to the engine by means of a belt. When, however, 
the machine is direct-connected to the engine the 
change is not always so simple, the difficulty depend- 
ing, of course, upon the design of the machine and 
the layout of the plant. The change of a 75-ton re- 
frigerating machine of the.Kondolf Brothers Ice 
Company, Rochester, N. Y., from steam to electric 
drive represented a large amount of hard work, ac- 
cording to H. O. Stewart of the Rochester Railway 
& Light Company in the company’s bulletin. 

The original flywheel was much. too small both 
in diameter and width of face. In order to install 
the larger flywheel which was required, the slot in 
the base of the machine and the flywheel pit both had 
to be enlarged considerably. The standard practice 
cannot be followed in cases of this kind and it was 
finally decided to cut the compressor base into two 
parts. The base, which is hollow. is made of cast 
iron about one inch thick. The cutting was done by 
means of a hack saw, 20 linear feet of metal being 
cut in this way. It was then necessary to chisel out 
the concrete wheel pit so that the radius was in- 
creased by 15 inches, thus enabling a new flywheel, 
which is 10 feet in diameter, to be installed. It was 
desirable to install a 150-horsepower slip-ring, alter- 
nating-current motor close to the machine and it was 
therefore necessary to add an idler in order to get 
the maximum wrap of the belt on the motor pulley. 
When a motor with a small pulley is placed close to 
a very large flywheel to which it is to be connected, 
it is necessary to provide some means of wrapping 
the belt around the motor pulley so that the necessary 
contact is obtained between the pulley and the belt. 

lhe engine was left in its original position. The 
main connecting rod and eccentric with its connect- 
ing rod were disconnected and removed. 

The refrigerating machine has been operating 
continuously for several weeks with entire satisfac- 
tio: and has been making approximately 409 tons of 
ice per day. In addition to reducing the manufactur- 
ing cost, the steady pull of the electric drive has 
eliminated the pounding in the compressor which was 
due to the reciprocating motion of the engine. 

(his ideal drive for large refrigerating machines 
should find application in various plants. 





Fort Smith Company Doubles Generating Capacity. 


_ Ground has been broken for a substantial new addi- 
tion to the electric power generating capacity of the 
Fort Smith Light '& Traction Company, Fort Smith, 
Ark. 


pany’s generating capacity, making the total installed 
capacity 10,000 horsepower. 

The company was fortunate in being able to secure 
from another company a turbine and generator of 
suitable size for its requirements, the equipment hav- 
ing been released owing to enlargements and central- 
ization of power service at its former location. 

Increased power requirements of industrial Fort 
Smith—through enlargements to present factories and 
location of new factories—and an extension of service 
to new districts (including several towns and coal 
mines) are responsible for the improvements at this 
time. 





PREFERENTIAL CHARGING FOR ELEC- 
TRICITY. 





An English Judge’s Decision in Important Case Favors 
Long-Hour User. 


At the end of July in the London High Court 
Justice Astbury delivered an important judgment in 
a case which has received a good deal of attention 
from English central-station authorities for many 
months past since the Gas Light & Coke Company 
began proceedings to prove the illegality of charging 
arrangements in vogue in the area of the Hackney 
(London) municipal council’s electricity department. 
Though Hackney was the real defendant bearing the 
brunt of the case, the matter intimately concerns 
many other electrical undertakings some of whom 
were bearing part of the expense. The litigation has 
become known as, and will be so remembered, “the 
Hackney case.” The gas company’s contentions fell 
to the ground and the court gave its full decision 
in favor of the electricity authority, but the matter is 
expected to go to the Higher Court. In view of the 
far-reaching effect of the decision, the principle raised 
affecting many electricity undertakings and their cus- 
tomers, we quote it below. Justice Astbury, recog- 
nizing that electricity undertakings required to utilize 
their plant to best advantage, said that one of the 
methods by which they were enabled so to do was to 
ebtain consumers for energy during the day-time as 
well as during the hours of darkness. Customers 
must be encouraged, in each case, whose hours of 
consumption did not synchronise, so that the diversity 
between them enabled the plant to satisfy a greater 
number of hours of maximum demand than would 
otherwise be the case. His Lordship said: 

“The proportion of the actual number of -units 
sold to the output capacity of the plant is termed in 
this branch of industry the load-factor of the station 
—and the difference between the ratio of the load 
actually observed at the station and the sum of the 
loads at the consumers’ terminals is termed the di- 
versity-factor. Broadly stated, power users have .a 
better load and diversity-factor than light users, 
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which accounts for their being usually charged a low 
rate, because, other things being equal, the higher the 
load-factor the lower the cost per unit of production, 
and the better the diversity-factor the further the 
undertakers can go in the earning of revenue. An 
increase of the load and diversity-factors, therefore, 
is of the greatest importance, and tariffs should be 
framed in order to obtain customers and classes of 
customers whose consumption contributes to this re- 
sult. This being so, as a general rule it is obvious 
that a customer or a class of customers with a higher 
load-factor, due to the taking of a different supply 
in different circumstances, is entitled in the interests 
of the undertaking to differential treatment in the 
matter of charges, as compared with the customer or 
class of customers whose load and diversity-factors 
are inferior. The sections of the Electrical Lighting 
Act of 1882 which are in question are Nos. 19 and 
20. These sections say nothing about and do not 
draw any distinction between light, heat, or power 
users as such. The station turns out only one class 
of energy, which is measured in Board of Trade units, 
and the dissimilarity of circumstances and the non- 
correspondence of supply involved in Sec. 19 must be 
looked for not in the difference in the energy con- 
sumed or in the manner in which it is led into and 
distributed by wiring and meterage in the customers’ 
but in the circumstances of the customer, 
in so far as they react on the supply that he takes 
and in the time, diversity, and quantity of consump- 
tion. In other words, the purposes to which the cus- 
tomer puts his energy which he purchases, whether 
for lighting, power, or heating, is, per se, irrelevant. 
It is in the quantum of and the circumstances in 
which he takes his supply of the one product that the 
undertaking offers for sale that the answer to the 
question as to undue preference must be looked for, 
and it is only for the purpose of classifying customers 
according to this test that they are for convenience 
divided into light, power, and heat classes, such pur- 
pose involving, as I have already pointed out, well- 
recognized differences from the point of view of load- 
factor, diversity-factor and the quantity of units pur- 
chased. Customers may therefore be, and are, in prac- 
tice divided into classes in accordance with those con- 
siderations, and they are charged with varying and 
different rates, and “classes of rates, with the object 
of encouraging advantageous customers, and classes 
of customers, as well as of attempting to fairly ad- 
just the respective advantages obtained by the station 
from all of them. This has led to what are termed 
different systems of supply being adopted, that is to 
say, for lighting, heating, power, etc., the customers 
in each case taking the only thing that the under- 
takers had to sell, but in cases which affect differently 
the load-factor of the station in both diversity and 
quantity. If the different systems of supply are fairly 
arrived at, and are at the choice of the customer, and 
a preference prohibited by Sec. 20 as between custo- 
mers dealing in similar circumstances, and not be- 
tween customers dealing in different systems of sup- 
ply, either of which they are free to select, is given, 
and to the extent that customers under one system 
benefit the undertaking in the way I have described 
to a greater degree than customers under another— 
so they are given a benefit in the scale of charges. 
In the present case, although the wording of the 1914 
circular of the defendant on which the action was 
launched may be ambiguous in the sense that the 20 
per cent for light in the case of the power users was 
not expressly stated to be limited to factory lighting; 


premises, 
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this was put right in the circular and scale of charges 
issued in 1916, before the date of the writ, and in 
practice the defendants have not allowed a user of 
the 20 per cent in question for purposes other than 
the lighting of a factory or workshop having a power 
supply, nor had they threatened, or intended to do so, 
nor apparently has anybody thought that such was 
the case, and I allowed an amendment of the plead- 
ings raising the 1916 circular in order that the case 
might be determined, and it has accordingly been ar- 
gued on the true facts. In the case before me, all 
power users are placed on the same basis if all take 
one supply at the same rate or price per unit, and 
they are all allowed to use 20 per cent of such supply 
for lighting their factories or workshops, which must 
be lighted by some means or other if they are to take 
power supply at all. A similar practice has been sanc- 
tioned by Parliament in the case of many power com- 
panies, as explained in the evidence; that is to say, 
Parliament has sanctioned power companies com- 
peting with lighting companies in various districts « 
the terms that one-fifth of the supply taken by the 
power user may be used for light, this being based « 
the footing that factory and workshop lighting, as 
a rule, does not amount to, or exceed, one-fifth of th 
total amount of the energy taken. For the cles 
that I have endeavored to give, I am of opinion that 
no breach of the provisions and of Sections 19 and 20 
of the Act of 1882 by the defendants has been estab- 
lished, and that they have not threatened or intended 
to supply energy otherwise than in accordance there- 
with. The action must be therefore dismissed, with 
costs against the plaintiffs.” 





Motor-Driven Pumps Used in Arkansas Rice Fields. 


The Arkansas Public Service Company, Stutgart, 
Ark., has signed 35 contracts for electric power for 
pumping the rice wells next season, and is receiving 
many inquiries from other farmers. Pumping by 
electricity is a new venture in that territory. Two 














Steel- 


Transformer Installation for Pumping Plant. 
Conductor Transmission Lines Are Used. 


Typical 


wells are being operated this season, and as a result 
farmers from all over the Grand Prairie district are 
becoming interested in irrigation by the new idea. 
While the rice industry has grown rapidly, until 1917 
has an acreage in rice in Arkansas aggregating 135,- 
000 acres, fully 50 per cent of the available rice land 
is not in cultivation. However, with the coming of 


electricity, many smaller farms will be devoted to the 
rice cultivation. 
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itute for digging in various sorts of soil. 


en were paid a certain sum per hole. 
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Electrical Construction Notes 


A Department Devoted to Problems Relating to the Instal- 
lation, Operation and Maintenance of Electrical Equipment 








of Dynamite to Facilitate Digging Holes for 
Pole Lines. 


he increasing shortage of labor, combined with 
ised loads on electric light and power systems 
equire new line construction, makes it advisable 
lize every possible labor-saving method in build- 
verhead lines. The digging of the holes for pole 
is always a laborious job and has been met to a 
n extent by use of machine drilling outfits 
nted on motor trucks. Such equipments are ex- 
ive, however, and it is worth while considering 
r means where an initial heavy expenditure cannot 
icurred., 
na recent issue of the Telephone Engineer, J. B. 
eking describes the use of explosives as a sub- 
His atten- 
was first called to the practicability of the dyna- 
method of hole digging by an old miner on some 
hone line construction in Montana, where the 
The soil was 


clay loam slightly moist, but firm enough to require 


arring in digging the material. 
inches into the ground to make a hole for the dyna- 


, from % to % pound of which was used per 


le, generally without tamping, but in some cases in 
ore compact material a short plug of wet clay was 
ed. <A bridge of earth was left over the cavity 


col 


oti 


is 
al 
sl 
lo: 


to 
di 


rmed by the explosion, but a few blows with a 


vel caved this in, and the debris was removed from 
bottom. A good hole from 10 to 14 inches in 


meter and from 3 to 3% feet deep, when cleaned, 
s obtained, the sides and bottom being well com- 
ted. The miner was enabled by this means to 
plete nearly twice as many holes per day as any 
er man in the digging crew. 

ater trials in different soils have shown that what 


good loading practice for one condition does not 
ys hold true for others, and it is necessary to 
it a few holes in order to arrive at a correct 
ing. 
Getter results have been obtained by removing the 
earth to a depth of several inches and to the 
ieter of the pole hole desired before making the 
hole for the dynamite. This has the effect of 
ving the pressure and diminishing the formation 
he bridge over the cavity. In making the holes 
the dynamite a punch bar driven by hammers, an 
1 auger with a long handle, or a churn drill is 
rally used, although a large telephone company 
a specially made hollow pipe which is churned 
ind down, doing very effective work in the soil, 
igh water being used to make a thin mud. 
‘or deeper work, up to 6% feet, very good holes 


« made by tying small pieces of from one-eighth to 


half cartridge to a small straight lath or stick, 


starting at the bottom end and spacing them about 6 


2 inches apart, leaving the last piece about 18 to 
inches below the top of the ground. This dis- 


A bar was driven. 


tributes the charge along the entire hole and packs tht 
earth tightly against the sides, leaving a cavity from 
12 to 18 inches in diameter. Sometimes the dynamite 
is inserted into a long roll or cylinder of heavy stiff 
paper, and held in place by sticking pins through it, 
or by cutting short sticks the length it is desired to 
space the cartridges. Care should always be taken 
not to allow earth to fall into and close the hole be- 
tween the cartridges, for this has a tendency to break 
the detonating wave from one cartridge to another 
and may result in misfires. 

Ordinarily no tamping is necessary, but for hander 
material a small amount of tamping has the effect of 
confining the gases formed in the explosion and forc- 
ing them to do more work laterally. Tamping gen- 
erally leaves a bridge over the cavity. By varying the 
size of the cartridges, the spacing apart along the hole, 
and the amount of tamping, in a few trial holes the 
engineer is able to obtain a system of loading to fit 
almost any conditions. 

Due to the wide adaptability and elasticity of this 
method of digging holes, the quickness, absence of 
high first cost for equipment and overhead charges 
for maintenance, and low cost per hole as compared 
to hand labor, it has met with much favor from engi- 
neers and contractors who have given it a thorough 
trial. 





Simple Motor Installation for Temporarily Driving 
Printing Press. 


By Maurice J. Moriarty. 


In a printing shop where a small foot-power press 
was used it became necessary to drive this press with 
an electric motor for a month while turning out a large 
job of printing. An 1800-revolution-per-minute motor 
was hired for the purpose and a friction drive was the 
simplest and least expensive plan to adopt. The fly- 
wheel on the press was covered with a piece of 3/16- 
inch belt the width of the wheel, the belt being glued 
to the wheel with ordinary glue to increase the fric- 
tion. A 114-inch wooden pulley similarly covered with 
a layer of canvas belt was fastened to the motor shaft. 
The motor pulley was held against the belt-covered 
flywheel by a spring under the motor base. This made 
a very satisfactory temporary installation. 





Simple Extension Drill—An extension drill 
holder can be easily made by drilling out a brass or 
iron rod an inch or so deep to take the size drill 
needed and then soldering the drill in place. In case 
of a broken drill the old drill can be easily withdrawn 
by applying heat. This makes an all-around handy 
drill to be used in corners, or for close work where 
the ordinary drill would be too short. This is also 
a good method for using up any old drill stubs lying 
around the shop. H. BARNuM. 
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Causes and Remedies for Flat Spots and 
High Mica 


Sparking Is a Prolific Cause of Both Flat Spots and 
High Mica—Other Causes—Removal of the Difficulty 
by Use of the Commutator Stone and Other Means 


By E. H. MARTINDALE 


Manager, and Member of Board of Directors, A. I. E. E. 





issue of March 24 and appears at intervals of two weeks. 


This is the twelfth of a series of 14 articles on the solution of commutator and brush troubles. The series began i 
The earlier articles of the series were devoted to brush -'ar- 


acterstics and a general discussion of commutation troubles, followed by a detailed consideration of most of the principal 
The remaining two articles will deal with other important features of the commutation problem. 


difficulties. 








“FLAT SPOT” as the name indicates is a smal! 


A portion of the commutator lower than the rest 
of the commutator and therefore not conform- 
ing to the periphery of the rest of the commutator 


surface. A flat spot is generally darker than the rest 
of the commutator. On unslotted commutators a flat 
spot usually is accompanied by high mica. 

The term “high mica” is used when the mica insu- 
lation between commutator bars projects above the 
bars. 

Causes Propucinc Fiat Sports. 


Flat spots are usually caused by some sparking 
which occurs repeatedly at the same point on the 
commutator. They are sometimes caused by drop- 
ping a heavy object on the commutator, thereby driv- 
ing in slightly one or more bars. 

If a bar is high it may cause the brushes to jump 
from the commutator and draw a small are which 
will develop a flat spot just back of the high bar. 

If a high-speed commutator is eccentric and the 
movement of a brush in the holder a little sluggish, 
a flat spot may be developed just after the high spot 
passes under the brush. 

Vibration of a mechanically unbalanced armature 
may cause the brushes to jump from the commutator 
and cause flat spots. In much the same way the 
pound of a reciprocating engine direct-connected to 
a generator may throw the brush from the commu- 
tator enough to cause a flat spot. 

A difference in the hardness of commutator bars 
or mica insulation may permit one portion of the 
commutator to wear more rapidly than another por- 
tion and thereby develop a flat spot. 

Frequently flat spots will develop at equal distances 
around a commutator, one spot for each pair of field 
poles. There are two causes for this: first, an unbal- 
anced armature winding which permits a momentary 
short-circuit current when this section is passing 
under a brush; second, they may develop from the 
effect of one flat spot started from any cause. In this 
case the passing of the original flat spot under a 
brush introduces a higher resistance which causes the 
other brush studs of the same polarity, one for each 
pair of poles, to carry a higher current momentarily. 
Sparking may be caused at each stud by this in- 
creased current and the other flat spots thereby de- 
veloped. 








REMOVAL OF FLaT Spots. 


It is practically impossible to remove a flat spot 
with sandpaper held in the fingers. Sandpaper at- 
tached to a block rounded to fit the commutator sur- 
face does much better work but there is enough flexi- 
bility to make it very difficult entirely to remove the 
flat spot and if the least depression i is left another 
flat spot will quickly develop. 

A commutator stone, however, soon becomes 
rounded to fit the surface of a commutator and, as 
it is rigid, the flat spot can be entirely removed pro- 
viding the width of the spot is less than one-half the 
length of the stone. 

If the flat spot is too large for a stone, the only 
way to remove it is to turn or grind the commutator. 


Causes FoR HicH MIca. 


High mica is the result of sparking which burns 
away the copper bars, leaving the mica protruding. 
The statement is frequently made that where the 
commutator bars are softer than the mica the brushes 
may wear the bars faster than the mica, leaving the 
latter high. This, however, is a physical impossibil- 
ity because if the mica is imperceptibly higher than 
the bars the brush will no longer touch the bars and 
evidently cannot wear them away. 

The true condition is that the first start of high 
mica holds the brush from proper contact with the 
bars and therefore a small arc is drawn under the 
brush face which burns away the copper bars nd 
leaves the mica still higher. If neglected, the mica 
rapidly becomes higher and the sparking severe. ‘The 
commutator will have a dull, black, burned appear- 
ance and will usually become quite hot due to the 
severe sparking. 


How to Overcome HicH Mica. 


High mica should never be neglected. As soor as 
there is any evidence that it is becoming high, us: a 
sandpaper block or better yet a commutator ston: to 
keep the mica flush with the bars. The commut: tor 
stone will keep the bars round while sandpaper een 
when fastened to a block tounded to fit the commu- 
tator has a tendency to flatten the centers of the bars. 

High mica can sometimes be prevented by the use 
of abrasive brushes, but this means more or less com- 
mutator wear and excessive friction losses as poirted 
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out in the third article of this series in the issue of 
April 21, 1917. It is more economical to use a com- 
mutator stone occasionally with non-abrasive brushes, 
as both the commutator wear and friction losses will 
be less. 

An effort should be made to find and remove the 
of the sparking which produces the high mica. 
mber of the causes were discussed in the last 
(issue of August 11) and others will be found 
: outline of troubles which appeared in the 

article (issue of May 5). 

of the most frequent causes of high mica is 
eration of the brushes at a too-low pressure. 
neral, it is best to operate stationary motors 
nerators at a brush pressure of at least two 
; per square inch of cross-sectional area. Mill- 
nd elevator motors require about three pounds 
uare inch, while crane motors, railway motors, 
locomotives and similar machines will require 
four to seven pounds per square inch,- depend- 
1 the severity of operating conditions, especially 
nount of vibration present. 





essful House-Wiring Campaign Conducted by 
Canadian Contractors. 


very. productive house-wiring campaign has re- 
cen'!y been held in Kitchener, Ont., Canada, by the 
Twin City Electrical Association. The object of the 
canipaign was to bring in considerable new business 
before the contractors were forced to raise their prices 
to any extent, which was inevitable, owing to the 
increasing prices of material. 

\ll of the electrical contractors in the twin cities, 
Kitchener and Waterloo, participated in the campaign 
and both the Kitchener and Waterloo light commis- 
ions co-operated also. 

(he actual results in Kitchener were 57 new con- 

mers obtained, while Waterloo gained from 12 to 15. 
Newspaper advertising was used daily during the 
upaign, half and quarter-pages being used. The 
all consisted of special appeals to the people, 
ing substantial reasons why their houses should be 
red for electric light, and at the same time showing 
at an extraordinary opportunity it was to have 

1 wired during the three weeks’ campaign, and 

price saving to be effected by doing this. Fixtures 
| appliances were also priced specially for the cam- 

n. 

‘he campaign was given added impetus by the 
amount of advertising space used and by another 
| feature. Certain members of the Electrical As- 
tion were given territory in each ward of Kitch- 
and Waterloo. Tags similar to order billing 
(except that they were 4 by 6 inches in size and 
holes punched in the ends) were used. These 
were tied to the door knobs of each unwired 
‘ in Kitchener and Waterloo, and this was fol- 
! up by personal calls and canvasses. 

akifig into account the amount of wiring done. 
1umber of fixtures and appliances sold, and the 
‘al stimulus of trade in both cities, the members 
‘ipating in this campaign were very gratified 
the ultimate results. ; 

he Kitchener Light Commission. agreed to pay 
ward the advertising of the campaign for each 
customer obtained, with a maximum of 30 cus- 
ts, which would amount to a total of $120. The 

‘its. show that instead of paying $4 for each cus- 
r, it cost the Kitchener commission only $2.11 

* customer. 
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Economy in Wiring Return-Call Bell Circuits.— 
The wiring of return-call bell and buzzer systems 
should be well known to every electrician. It is sur- 
prising, however, to find quite frequently such return- 
call systems wired with four independent circuit wires. 
With present high prices for wire there is little excuse 
for such practice, which is especially wasteful when 
long runs are necessary. The two accompanying 
sketches show how a return-call system can be oper- 
erated with three wires, or even with two. The two- 
wire system is not used as frequently as the three- 
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Three-Wire Return Call System. 














Two-Wire Return-Call System. 


wire, because of the special type of push buttons re- 
quired. However, if the system is to be installed be- 
tween two distant buildings, it is much cheaper to use 
the two-wire system. It will be observed that the 
two-wire system requires a battery at each end and 
also requires the special three-point push buttons. This 
latter is arranged so that normally it closes the upper 
contact, which is broken only when the button is 
pressed to close the lower contact; thus each bell is 
ready to receive signaling current at any time. 
Cuartes N, ALBRECHT. 





Among the Contractors. 


Miller & Hall, Portland, Ore., have been awarded 
the contract for the electrical work on the Woodstock 
School building, at $3011. 


H. H. Gunther, of Galesburg, Ill, has been 
awarded contract for installing an ornamental street 
lighting system in that city, costing $31,392. 


The Carroll Electric Company, Washington, D. C., 
has received the contract for electrical work in the 
new machine shop at the Norfolk, Va., navy yard. A 
total of $9,870 is involved in this installation. 


The Blumenthal-Kahn Electric Company, of Bal- 
timore, Md., has been awarded the contract for install- 
ing electric lighting and power wiring in the new 
foundry at the Norfolk, Va., navy yard. The con- 
tract price was $8,273. 


The Alexander Electric Company .of Spokane, 
Wash., has purchased the stock and fixtures and has 
taken over the business of the Spokane Electric Com- 
pany, formerly operated by F. O. Eitelburg, N223 
Howard Street. Mr. Eitelburg is now in charge of the 
Washington Water Power Company’s agency at Mos- 
cow, Idaho. J. Don Alexander is manager of the 
Alexander Electric Company. 
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New Electrical Appliances 


A Review of the Latest Developments and Information 
Respecting Electrical and Kindred Mechanical Appliances 











Floor Conduit-Box Receptacle with Adapter Cap 
and Steel Strap. 


With the coming into general use of portable lamps. 
auxiliary heating devices, fans and other electrical 
devices for the home, floor outlets are practically a 
necessity. And yet installations involving floor outlets 
have always been more or less of a problem to the 
electrical contractor. 

To meet this situation, the General Electric Com- 
pany has produced a “standard” conduit-box recep- 


Cap for Use With Adapter. 
f " 


Adapter for Use When Re- 
ceptacile Is Under Rug. 


Receptacle, Adapter, ‘Cap and 
Steel Strap Complete. 


Porcelain Separable Recep- 
tacle for Floor Box. 


tacle with adapter cap and steel strap for use with 
Sprague and Thomas & Betts small nonadjustable 
floor outlet boxes. These devices have been developed 
to provide current supply to portables of all kinds, 
fans, heating devices, etc., from an outlet in the floor. 
If the device is installed under a rug, a small opening 
is made so that the stem of the adapter can be inserted. 
This stem is the only part of the device appearing 
above the surface of the rug. When used on power 
or heating circuits the rating is Io amperes, 250 volts. 
On lighting circuits the rating is National Electrical 
Code standard. 





Electric Dispatcher for Elevator Service or Other 
Periodic Duty. 


The elevator system of a large building, like the 
transportation system of a large city, requires dis- 
patching of its cars at regular intervals, in order to 
prevent congestion of traffic and unsatisfactory serv- 
ice to patrons. When this dispatching is left to the 
whim of an elevator starter irregularity is bound to 
result, because, regardless of his proficiency, his at- 
tention is frequently distracted and irregular opera- 
tion results. Various methods of automatic dispatch- 


— 


ing have been developed, all of which make use of 
a clock-controlled device of a rather intricate nature. 
To overcome these difficulties a fairly simple clec- 
trical apparatus has been developed, known as the 
Reliance ‘automatic elevator dispatcher. 

This device, as shown in the accompanying ‘'lus- 
tration, consists of a neat cabinet, with its essential 
operating element in a glass-inclosed case at the top. 
The lower portion of the cabinet contains a smal! mo- 
tor-generator set, together with switches, fuses and 
automatic relays for providing the actuating element 
of the dispatcher and the signal circuits with !ow- 
voltage current. The motor of this set operates on 
the lighting circuit provided in the building; the gen- 
erator is a small, ten-volt direct-current machine. 

The apparatus in the glass case at the top consists 
of a ten-volt motor, which drives a large disk. by 
means of a worm gear on its extension shaft, wiiich 
through an auxiliary train of gears in the square box 
to the right operates the disk. Over this disk are 
a number of radial arms, corresponding in number 
to the number of cars to be regulated. On each of 
these is a smaller disk, whose position along the arm 
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Electric Automatic Dispatching Equipment. 
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is adjustable; consequently, the speed of rofation of 
the smaller disks depends upon the distance of these 
disks ‘rom the center of the large disk. At the outer 


ends of each of these arms js a contact-making de- 
vice, which controls the individual dispatching cir- 
cuits or the different cars, or other circuits being 
regui:'ed. At each revolution of the small disk the 
cont2.: device makes and breaks the circuit of two 
sing! stroke bells, located respectively at the top 
and | ttom of the shaft. These bells indicate to the 
car rators the proper time for leaving the top 
and ‘tom of the shaft; consequently the individua! 
cars erate at definite intervals so as to distribute 
the .-:ffic uniformly among them. Since the small 


disks .re easily adjusted by moving toward or away 
from ‘he periphery of the large disk, the time inter- 


val ween the operation of the elevator cars is 
easi]| idjusted to meet the traffic demands prevailing. 
Mor. ver, each of the small disks is independent of 
the « iers, and if desired, can have its time spacing 
diffe:. at from that of the others, so that if it is de- 
sired ‘0 maintain one car, for instance, on a differ- 
ent s..edule this can very easily be done. 
cabinet, just described, is usually installed 
in the office of the chief engineer or superintendent 
of tle building, so that he can see the performance 
of tte individual cars. To permit noting of this 
more easily a series of bull’s-eyes can be placed di- 
rectly below the glass cover of the cabinet. The light- 
ing ©’ lamps behind these bull’s-eyes indicates more 
readi'\ the operation of the various signal bells. 
This method of dispatching has numerous advan- 
tages. among which are the following: It distributes 
the load uniformly among the various cars in each 
elevator bank. It provides increased car mileage and 
acceleration of the movement of the cars. Because 
it decreases the peak load on an elevator equipment 
it frequently permits material economy in operation. 


This is especially true where energy is purchased on 
a demand basis in operation of electric elevators. In 
the case of hydraulic elevators this may also serve 
to eliminate the need of additional pumps. 

_ This equipment, although designed primarily for 
dispatching elevators, is also suitable for controlling 
any set of signaling or other circuits, which have 
periodic duty. It is made by the Buildings Equip- 
ment Manufacturing Company, 327 South La Salle 
street, Chicago. 





New Features in Novalux Street-Lighting Fixtures. 
e General Electric Company prides itself on hav- 
ing ‘cveloped a lamp and a light-directing device for 
ever) »ossible condition of street-lighting service. Two 
new \cht-directing shades have recently been added to 
the \svalux street-lighting fixtures. 
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Distribution Cur 
. ve for 100-Candlepower Series Mazda Lam 
with (A) 20-inch Radial-Wave Reflector; (B) 20-Inch . 
Radial-Wave Reflector of Dome Type, and (Cc) 
Holophane Prismatic Band Refractor and 
Concentric Reflector. 
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A new 20-inch radial-wave, dome reflector, recently 
developed, has a large handhole to enable the socket 
and lamp to be easily removed as a unit. This dome 
not only adds to the appearance of the reflector, but 
it provides reflecting surface for every ray of light 





New 20-Inch Radial-Wave Reflector, 
Dome Type. 





New Holophane Band Refractor. 


above the horizontal. The interior is white enameled, 
even above the socket, so that the only light lost is the 
light cut off by the lamp base—a negligible percentage. 

An additional feature of this reflector is the fact 
that the edge of the rim is turned over and then 
enameled. This rolled edge prevents splitting of the 
enamel during handling or operation, and makes the 
reflector absolutely rustproof. 

A new Holophane band refractor is a development 
of the prismatic refractor which was placed on the 
market a few months ago and marked the greatest 
advance ever made in a device for controiling the 
direction of light. It consists of two clear glass bands, 
one of which fits snugly inside of the other. The joints 
are sealed to make a weatherproof union. The inner 
part is girdled on its outer surface by horizontal 
prisms which refract the light from the source at an 
angle of 10 degrees below the horizontal. The outer 
part has vertical diffusing prisms on its inner surface 
for the purpose of spreading the light rays transversely 
and making the refractor luminous over its entire sur- 
face. The two prismatic surfaces come close together 
when the parts are sealed and the inner and outer sur- 
faces of the complete refractor are entirely smooth. 

The distribution curve shows that there is a low 
intensity under a low-candlepower unit equipped with 
an ordinary bowl refractor. The reason for this is 
that the complete refractor redirects a large percentage 
of the upward and downward lights to the 10-degree 
angle. 

The new refractor, being hinged, is easily lowered, 
and the liberal hand room in the dome interior facili- 
tates the removal of the lamp and socket as a unit and 
makes the cleaning of the refractor very easy. The 
small size and the shape of the canopy prevent snow 
and ice collecting on it. The smaller size also offers 
a smaller mark for malicious breakage. 





Alternating-Current Oil Switch for Reversing 
Service. . 


To meet the increasing demand for an oil switch 
for use with small alternating-current motors which 
can be started by connecting them directly to the supply 
circuit, the Crocker-Wheeler Company, Ampere, N. J., 
has developed a moderate-priced oil switch which em- 
bodies many important features seldom found in 
switches of this type. 

The practical design and rugged simplicity of this 
switch is clearly shown in the accompanying illustra- 
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Reversing Oil Switch with Tank and Cover Removed, Showing Accessibility of Terminals. 


tions. The moving contacts are mounted on a fiber- 
insulated rod. They make contact with the center row 
of stationary contacts and one of the outside rows of 
contacts when the switch is in the “forward” position 














New Oll Switch for Reversing Service. 


and with the center row of stationary contacts and 
with the other outside row of contacts when the switch 


is in the “reverse” position. This novel switch move- 
ment gives a very large break on two points per pole. 


* axis 
ented 
f the 
re of 


The moving contacts are free to turn on the 
so that a new contact surface is continually pr 
to the fixed contacts, thereby prolonging the life 
switch. The contacts are easily removable and 
copper of liberal size. 

The tank holding the oil in which the contacts are 
immersed is bolted to the upper part of the switch. 
Oil cannot splash into the wiring chamber under ordi- 
nary conditions of use. A removable cover permits 
easy access to the terminal board, which is provided 
with heavy binding posts. No special ells or fittings 
are required in the case of conduit wiring. 

These switches can be furnished with or without 
latches for holding the contacts securely in the desired 
position. No latches are needed where the switch han- 
dle is operated by an arm or rod for controlling from 
a nearby point. Such an arm or rod has sufficient fric- 
tion with its supports to serve for holding the switch 
contacts in the proper position. 

The operating handle, shaft, star-wheel and bell- 
crank arm are one integral casting. Indications of 
“off,” “forward” and “reverse” positions of the oper- 
ating handle are cast in the case of the switch. Heavy 
lugs are provided for mounting these switches on a 
wall, machine or post. 

The normal rated capacity of these switches are 
four-pole, 20 amperes per pole, suitable for use with 
two or three-phase motors up to 5 horsepower, 220, 
440 or 550 volts; also three-pole, 40 amperes per pole, 
suitable for use with three-phase motors up to 10 

















Reversing Ol! Switch, Showing Interior Views of Tank and Cover, and Contacts In the “Reverse’’ Position. 
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horsepower, 220, 440 or 550 volts, and with two-phase, 
three-wire motors up to Io horsepower, 220 and 440 
yolts. ‘These switches are regularly carried in stock 
for reversing service. They can be arranged for sin- 
gle-throw operation, either right-hand or left-hand as- 


sembly. 





- “Safety-First” Outdoor Fuse Box for Pro- 


AN 
tection of Distributing Transformers. 


Tre ideal fuse box for the protection of outdoor 
distr'.:ting transformers is a box that can be de- 
pend.) upon to operate on an overload, that is easily 
re-fuecd and quickly put back into service, and that 
js al-oiutely safe under all possible conditions except 
the « ‘ual intent to touch a live part. And if it has a 
mean of indicating the condition of the fuse to an 
inspc. or without the necessity of his climbing the 
pole, «ll the better. The Westinghouse Electric & 
Man. acturing Company has recently placed on the 
mat 
it cl. ms meets all these conditions. Complete sep- 
arat of those parts to be handled from all live 
part: is accomplished automatically by opening the 
door. This method of isolation has proved success- 
ful i: the Westinghouse type CR lightning arresters, 
whic’: are also used for the protection of distributing 
transi ormers. 

In installing these boxes, no tools other than a 


“Safety-First’” Primary Fuse Box for 
Distributing Transformers. 


iriver are necessary. The box is supported by 
) hanger-iron screwed to the crossarms. The 
nnections are made by double-screw terminals 
-d on the spring contact fingers directly in line 
with the entrance bushings; the bared ends of the 
leads will push directly into the terminals and can 
=! urely held by the two screws without any 
solde: in 


scre 
a st 
line 
mou 


ig. 
» fuse tube is open at the bottom and is pro- 
with a closed expulsion chamber at the top. 
he blowing of a fuse, the gases are therefore 
d from the bottom of the tube through a por- 
bushing in the bottom of the box; the bushing 
is clo-e to and directly beneath the open end of the 
box. This arrangement greatly helps in the expul- 
= ot the gases without destruction of the fuse tube 
or box. 

Upon a fuse blowing, the gases expelled from 
the fuse tube puncture a piece of paper clamped un- 
der the box. The puncture can be seen from the 


vide: 
Upo: 
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celain 


ELECTRICAL REVIEW 


its type OD “Safety-First” fuse box, which. 


341 


ground by day or by night—the use of a pocket elec- 
tric flash lamp makes such inspection easy at night— 
and is a sure indication of the condition of the fuse. 
It is therefore unnecessary to climb the pole and 
open the box while making inspection. 


Strap-lron 
Cross-Arm 
Hanger 


Partial Side View, Showing Simple Method 
of Mounting. 


No hook sticks, tongs, or other tools are necessary 
to re-fuse this box, except a screwdriver for clamp- 
ing the fuse in the tube. When the door of the box 
is opened, the fuse tube—the only part requiring han- 
dling—is disconnected from the line and can there- 
fore be safely and easily disengaged from its clips 
by one hand. The fuse tube is re-fused and, with 
one hand, is inserted in place and the door closed 
whereby the fuse box is again in operation. A new 
strip of paper should be inserted in clamps at the bot- 
tom of the fuse to serve as a new indicator. 

Even though the box were a good conductor due 
to being wet, there is sufficient insulation between box 
and line contacts to withstand a breakdown test of 
20,000 volts and, with box open between fuse tube 
and contacts, of 40,000 volts. The line contacts are 
2% inches from the front of the box with the door 
open and can only be touched by reaching that far 
inside the box. 

The fuse tube is held in spring clips mounted on 
7500-volt insulators on the door of the box. The 
clips are made light, as they carry no current but 
merely hold the tube in place. Heavy spring fingers 
with hollow contact tips are mounted on 7500-volt 


Paper _ indicates 
condition of fuse. 


Nuts cannot 
come off 
stud and 


Bottom View, Showing Simple Indicating De- 
vice. 


insulators on the rear of the box in such a way that 
contact is made between the fingers and brass fer- 
rules on the fuse tube when the door of the box is 
closed. Contact far above the rated capacity of the 
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Wiring Diagram for Trip-Free Relay. 


box is insured by the toggle locking catch, which 
holds the door closed against the pressure of the 
spring contacts and against any internal pressure 
caused by short circuits that would not in other ways 
wreck the box. With the exception of the fuse tube, 
there are no ports to wear out and to be replaced. 

The fuse tubes in these boxes are of the standard 
heavy fibers used for many years in the Westing- 
house expulsion-type transformer fuse box; they are 
interchangeable in the two boxes. 

The line lead and the transformer lead enter the 
box through extra heavy porcelain bushings in the 
side of the box. These bushings are inclined at an 
angle to prevent the entrance of moisture and cannot 
fall out during handling, although they can be easily 
replaced if broken. 

On the bottom of the box a metal clip is held by 
two studs with wing nuts. An ordinary piece of 
white paper is placed under and clamped in this clip. 
covering the opening for expulsion of gases, and 
thus acts as an indicator of the condition of the fuse 
as already explained. The wing nuts are so arranged 
that they cannot be taken off the studs and dropped 
to the ground. 





New Trip-Free Relay for Electrically Operated 
Breakers. 


The General Electric Company, Schenectady, N. 
Y., has developed a “trip-free” relay to prevent electri- 
cally (solenoid or motor) operated circuit-breakers 
from beit.z held closed on overload. It accomplishes 
the same purpose of a trip-free mechanism on hand- 
operated breakers, that is, it prevents the breaker from 
being held in on overload or short circuit. This is 
accomplished by the addition of the trip-free relay to 
the usual control apparatus. ‘ 

If the breakers are solenoid-operated (see wiring 
diagram), the lower coil of the trip-free relay is 
connected in parallel with the trip-coil of the breaker, 
but with motor-operated breakers, the lower coil is 
connected in series with the trip-coil circuit. 

If the breaker is closed when there is an overload 
on the line, the overload relay energizes the lower coil 
of the trip-free relay and the plunger, which operates 
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Trip-Free Relay in Its Two Operating Positions. 


both sets of contacts, is raised. The opening oi the 
upper contacts disconnects the closing coil oi the 
solenoid or motor-operated breaker. At the same time 
the breaker opens and remains open until the pull- 
button control switch is opened, since after the lower 
contacts of the trip-free relay are closed they are 
sealed closed by the upper coil of the relay until the 
control switch has been opened. When the trip-free 
coils are not energized. the contacts fall by, gravity 
into the normal operating position. 

These relays are usually mounted near the breaker 
or behind the switchboard. 





Electrically Operated Automatic Fare Register. 


As the traffic on a street railway or other urban 
passenger transportation system increases, the prob- 
lem of proper collection of fares and _ recording 
thereof becomes more complex. This matter has 
been given a great deal of study, both by operating 
officials and by the makers of fare registers, and 
probably the highest development in this line is an 
automatic electrically operated register of unique de- 
sign, which is illustrated herewith. This apparatus 
consists of a coin box, a coin-examining section, an 
assorting compartment, a counting section and finally 
a registering mechanism. All of these are operated 
automatically by means of a 1/15-horsepower 500 
volt direct-current motor, which is designed to opet- 
ate directly on the railway circuit. In cases where 
the machine is installed for other than railway sys 
tems a motor of type to correspond with the electric 
supply circuit is furnished. 

This machine is intended for use with coin ‘ares 
only and it will not receive either tickets or tran& 
fers. The coin box has a hopper with grooved bot 
tom arranged to receive either dimes, nickels or cents. 
The coins fall from this hopper into a slowly “fe 
volved cylinder and with flat segments on its circuit 
ference. The object of this is to permit the inspectof, 
who stands back of the device, to examine the ~omns 
deposited and see that no slugs or improper coils 
are put into the machine. This rotating part has 4 


capacity for 100 fares and as it revolves, the coins 
are deposited in the counting compartment, which 
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has a sorter that assorts them carefully, according 
to denomination, and brings them under the counting 
ism. After they have been counted they are 
d in separate receptacles in the lower locked 
of the device. As the counting is done a 
egister at the top of the machine is actuated. 
figures show the number of full fares passed 
figures at the bottom show the total count 
rs and cents of the coins in the machine. The 
mechanism is very ingenious and is ar- 
;o that if five pennies have been dropped it 
ster a single fare; likewise if a dime has been 
it registers two fares; of course, for each 
ropped a single fare is registered. Where 
hine has been used for the collection of ten- 
res, or for receiving and counting Io-cent 
ms to amusement resorts and the like, the 
likewise will register a single admission for 
me, two nickels or ten pennies dropped in it. 
of this sort is at the Diversey bathing beach, 
Park, Chicago, where two of the machines 
en installed to receive the ten-cent admissions 
irged. 
ng the advantages of the machine are that it 
tes the traffte at important stations of elevated 
vay lines, where it has been installed in con- 
e numbers. As a rule a single register of 
1d will take the place of four or five individual 
sellers. All that is required is to have one 
where change can be made so that the exact 
fare will be deposited. The saving in salaries of 
ticke: sellers and choppers effected by this machine 
has heen very important and has quickly paid for its 
installation. It also practically eliminates the pos- 
sibili 
and prevents collusion between ticket sellers and 
choppers, where the old system of separately selling 
and then chopping up the tickets is used. 
[hese automatic registers were first installed on 
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Electric Register. 
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a large scale in Boston, where during the baseball 
season at a station near the baseball park, as many 
as 9OOO passengers were passed through in 12 minutes 
with the use of four of these automatic registers. 
It is found that of the coins deposited only an insig- 
nificant percentage is of non-current value. These 
registers also have been installed on large street cars 
on lines handling very heavy traffic. For instance, in 
Boston, where a double articulated unit is employed, 
one of these registers is placed in the center of the car 
where the passengers enter. These registers are also 
made in modified form, providing for hand operation, 
instead of motor drive. The registers installed on 
street cars as a rule are arranged so that the con- 
ductor has merely to make the change and see that 
the fare is deposited. After the fares have been 
counted the coins are placed at the conductor’s dis- 
posal for making change. These registers are made 
by the International Register Company, 15 South 
Throop street, Chicago. 





Substation for Operating Drag-Line 
Scrapers. 


Portable 


An interesting application of the outdoor substa- 
tion is the portable form utilized for digging irriga- 
tion canals. This equipment is designed for 
16,500/2300-volt three-phase operation, the trans- 
formers being carried on separate trucks. By means 
of the three-conductor armored cable, approximately 
1000 feet long, 2200-volt current is supplied to the 
motor-driven equipment. 

As work progresses, the transformers and port- 
able substations are moved along under the transmis- 
sion line paralleling the canal route. This method 
enables rapid and economical excavation. The high- 
tension switching and protective equipment is of the 
standard type MRC form manufactured by the Delta- 
Star Electric Company, Chicago. 


Portable Substation Installed on Motor Truck, 
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Activities in the Trade 

















Union Electric Company, Pittsburgh, Pa., has moved 
into its new five-story building at 933-935 Liberty Avenue, 
occupying all space on the five floors. The new quarters 
afford greatly increased room for housing its large stock 
of goods, and gives better facilities for handling orders 
and displaying equipment. 

Crocker-Wheeler Company, Ampere, N. J., has devel- 
oped and placed on the market an oil switch, embodying 
new and important features. In this type of switch the 
electric contacts open under oil, and the arc thus formed 
is immediately quenched by the oil, which also serves to 
lubricate the moving parts of the switch and to protect 
them from corrosion. This switch is illustrated in the 
company’s bulletin No. 179, by cuts showing clearly all 
interior mechanism and oil tank. The switches are made 
in various capacities, including 4-pole, 20 amperes per 
pole, and 3-pole, of 40 amperes per pole. Switches of 
capacities for various motors are indicated. 


Hughes Electric Heating Company, Chicago, IIl., has 
issued what is perhaps the most attractive and comprehensive 
catalog on electric ranges thus far published. From a me- 
chanical standpoint, the catalog is an exemplification of the 
highest development in the printing art. Throughout its 51 
pages the arrangement of typographical matter, engravings 
and decorations has been accomplished in a manner that is 
distinctly pleasing and sure to hold the interest of the reader. 
As to its contents, first, is a full-page likeness of George A. 
Hughes, inventor of the Hughes range and president of the 
company. Next is a view of the company’s new factory at 
5630 West Taylor street which was made necessary by the 
almost phenomenal growth of its business. The introduc- 
tion of the catalog comprises a concise statement of the ad- 
vantages of electric cooking and the selling points of Hughes 
ranges, and then follows detailed specifications and illustra- 
tions of the company’s full line of products, including two 
types of water heaters. One of the interesting features of 
the book is a discussion of novel ways of installing small 
electric ranges in one, two and three-room apartments, a 
special line of stoves having been developed for use on doors, 
in closets, etc. There are also a number of photographs of 
leading apartment houses which have been completely 
equipped with Hughes ranges, as well as domestic science 
schools which use this equipment. Considerable space is 
devoted to bake ovens and hotel kitchen equipment, a num- 
ber of important installations being described. he catalog 
concludes with a number of endorsements of electric cook- 
ing written by some of the leading authorities in the country. 


Landers, Frary & Clark, Center street, New Britain 
Conn., manufacturers of electrical appliances, wil! build q 
one-story addition to their plant, about 50 by 225 feet, to 
cost $35,000. 

Gregory Electric Company, Chicago, has reduced its 
monthly house organ, Gregory Bargain News, to pocket size 
for greater convenience. It gives comments on trade condi- 
tions, and other information of use to customers an:! sales- 
men. This includes facts concerning bargains in elcctrical 
machinery, salesmanship and letter writing. 

Century Electric Company, St. Louis, Mo., presen‘s Bul- 
letin No. 24, describing its single-phase, self-starting -notors, 
The 63 pages of the book contain many illustrations fo: which 
high-class cuts are used. These illustrations, which »+e ex- 
pressive and useful from the standpoint of the buy:r, are 
indexed under proper headings on the last two pages. These 
are not all simply pictures of motors, but many of them: show 
motors connected to various machines, either by direct coup- 
ling or by belt drive. , 

American Washing Manufacturers Associaticn, 10 
South La Salle street, Chicago, has issued a pariphlet, 
devoted to the utility, economy and health-conserving 
results of the washing machine in the household. [Labor- 
saving devices were adopted in the factory and on the 
farm long before they were in the home. An appeal is 
made to save the housewife from the burden and drudgery 
of the old washtub by adopting the modern washing ma- 
chine with the requisite power to operate it. Good atten- 
tion is given to hand and steam laundries and sanitary 
problems connected with their operation. 

Westinghouse Company Holds Annual Teachers’ 
Course.—During several years past, from 15 to 30 engi- 
neering teachers have spent part of their summer vacation 
at the East Pittsburgh Works of the Westinghouse Electric 
& Manufacturing Company in getting acquainted, not only 
with the apparatus manufactured by this company but also 
with its engineering designers, commercial engineers and 
works executives. This year there are 24 men from 17 
different States and from Canada and Japan, representing 
23 different engineering schools. Most of their time is spent 
on actual work, either on assembly or test floor or in the 
engineering offices of the company, but part of their time is 
given up to a series of meetings, which include inspection and 
discussion of apparatus being manufactured; talks on engi- 
neering opportunities and requirements; discussions of teach- 
ing problems; excursions to other plants and social meetings. 
This course gives engineering teachers an opportunity to 


Group of Coilege Professors at Plant of Westinghouse Company. 
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,e acquainted with the latest developments in electrical 
power apparatus, with shop methods in use in large manu- 
facturing concerns, and to meet and exchange ideas on teach- 
ing subjects with other engineering teachers of experience. 
Since the Westinghouse Company draws many men from 
the e! eering schools, it is of advantage to it that students 
may ! not only of the opportunities open, but of methods 
of wor ing efficiently in its organization. 

Cer'ery Electric Company, St. Louis, Mo., recently 
com | a reinforced concrete warehouse, affording 19,000 
squa et of floor space, situated on the company’s own 
railr switch, enabling it expeditiously to handle the large 
amoi f raw material required. The arrangement is such 
that heavier material, such as electrical sheets, commu- 
tator oer and bars of steel, may be handled by electric 
cran m cars to warehouse. Inside warehouse are smaller 
cran handle lighter lots for factory distribution. 

Th Bare Wire Company, engaged in the business of 
dra\ bare copper wire for manufacturers of rubber-cov- 
ered ‘tric light and power wires, telephone and telegraph 
wir 1 submarine cables, has a new plant of steel and fire- 
pro ynstruction at Yonkers, N. Y. While this company 
was .arily organized to supply bare copper wire for Elec- 
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tric Cable Company, Bridgeport, Conn., and for the Habir- 
shaw Electric Cable Company of Yonkers, N. Y., it supplies 
its product to the electrical trade generally. The Bare Wire 
Company has an agreement with the two cable companies 
under whcih they undertake to make certain regular purchases 
of its bare copper wire. It is stated that the capacity of the 
bare wire plant is sufficient to permit the sale of about one- 
third its output to other consumers. The officers of the Bare 
Wire Copper Company and those of the two cable companies 
named are the same, comprising the following: Edwin 
Moore, president; J. Nelson Shreve, vice-president and treas- 
urer; G. F. Waterbury, secretary. 


National Electric Utilities Corporation, 103 Park 
Avenue, New York City, has issued a booklet descriptive of 
its “Neuco” electric cooking ranges. The utility, economy, 
convenience and superiority of the electric cooking range 
are well presented, and the relief it offers from old-time 
kitchen drudgery is made appealing. The Neuco range is 
represented as embodying the last word in the domain of 
electric cooking. Heat regulation is brought in as necessary 
to scientific cooking. This booklet is well illustrated by cuts 
of Neuco broiler and bake oven, hot water and coffee urns 
and other features. 
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Personal and Biographical 











ce E. Witiarp, formerly superin- 

of the Quakertown municipal 

lighting plant, Quakertown, Pa., 
signed. 

GAMBLE, assistant superintend- 

transportation of the Conestoga 

action Company, Conestoga, Pa., has 

been appointed acting superintendent, to 

succeed Mr. Samuel T. Charles, de- 

ceased 

R. D. Lone has been appointed man 
ager for the Shawnee-Tecumseh Traction 
Company, Oklahoma, succeeding O. W. 
Weddle, resigned. Mr. Long formerly 
was manager for the Muskogee Elec- 

Traction Company. 
ry J. CrarK has been appointed 
surer and assistant general manager 
racuse, Lake Shore & Northern 
id Company, Syracuse, N. Y., fol- 
the reorganization of that com- 
W. H. Sheehan and J. E. Matsiff 
become superintendent and assist- 
erintendent, respectively. 
on Borromtiy, Burlington, Wis., 
t in 12 years in the employ of the 
ne company at that place, and in 
eantime took an electrical engi- 
course at the University of 
sin, has resigned his position 
1e company to enter business for 
in general electrical work. He 
ablished an offite and shop. 
Usener, formerly chief engineer 
ver stations for the Houston 
3) Electric Company, has been 
ted chief engineer of the Galves- 
uston Electric Railway, succeed- 
arles Learmouth, who has be- 
come chief engineer of plants at El 
Paso, controlled by Stone & Webster. 
Mr. Usener will have charge of plants 
at L-ague City, La Marque, South 
Hous'on and Sampson Street. 

E. ?. Stack, formerly assistant elec- 
trical engineer at the New York office 
of Underwriters’ Laboratories, has been 
appointed assistant engineer in charge 
of fac.ory inspections and label service 
at the New York office. R. B. Shepard, 
who |.cretofore has represented Under- 
writers’ Laboratories at Schenectady, 
has been appointed assistant electrical 


engineer at the New York office, and 
C. H. Holway has been transferred to 
Schenectady as engineer and inspector 
in that territory. H. C. Mathey, for- 
merly assistant engineer, recently res- 
signed his position with the Labora- 
tories to become laboratory superintend- 
ent for the Okonite Company. 

. O. H. Hutcuines, associate general 
manager and engineer of the Dayton 
Power & Light Company, Dayton, O., 
who was elected president of the Ohio 
Electric Light Association for the ensu- 
ing year, at the recent annual meeting 
of that organization, has been identified 


O. H. Hutchings. 


with the electric lighting and power in- 
dustry in Dayton since 1892, and has 
been largely responsible for the develop- 
ment of the Company to its present pro- 
portions. He has been active in associa- 
tion work in the electrical industry, 
being also identified with the National 
Electric Light Association and American 
Institute of Electrical Engineers. 

W. C. Austin has been transferred 
from the staff of traveling auditors of 
the J. G. White Management Corpora- 
tion, New York, N. Y., to the position 


of auditor of the Eastern Pennsylvania 
Railways Company. This utility fur- 
nishes railway and electric service in 
Pottsville, Pa., and vicinity, and is op- 
erated by the Management Corporation. 
For a number of years Mr. Austin was 
treasurer and auditor of the Otsego and 
Herkimer Railroad Company (now 
Southern New York Power and Rail- 
way Corporation), Cooperstown, N. Y. 


Obituary. 


Joun B. Batt, Newark, N. J., who 
has been connected with the old New- 
ark Gas Company for forty years, died 
August 12. Mr. Ball was for sixteen 
years an elder and president of the 
Board of Trustees of the Central Pres- 
byterian Church. 

Dr. R. M. Parks, city gas and elec- 
trical inspector of Louisville since that 
office was created about four years ago, 
died at his home in Louisville after an 
illness which has extended over three 
years. Cause of his death was cancer 
of the leg. Three years ago his right 
leg was amputated and specialists be- 
lieved he had been cured of thé malady 
but it returned and resulted in his death. 
He was able to attend to his duties up 
to the last few weeks. Previously to 
becoming inspector Dr. Parks was pro- 
fessor of chemistry at the Louisville 
Manual Training High School. 


STEPHEN Harte Gopparp, for many 
years prominently identified with the 
electrical industry, died at La Canada, 
Cal. on July 22. Mr. Goddard was 
vice-president of the Electrical Review 
Publishing Company, Inc., when it pur- 
chased the WesTERN ELEcrRICIAN and 
moved its headquarters to Chicago in 
1908. Failing health compelled his re- 
tirement from active service in October 
of that year. He took up his residence 
in the far West in the spring of 1910. 
He was a man of many talents and re- 
markably pleasing personality. His 
death, although long expected, is felt by 
his old staff associates and many sincere 
friends in the industry, with a genuine 
emotion of sorrow. He is survived by 
a widow and several brothers. 
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Current Electrical News 











EASTERN STATES. 


PROVIDENCE, R. I.—Directors of the 
Narragansett Electric Lighting Com- 
pany have voted to issue new capital 
stock for extensions, betterments, etc., 
to the amount of $1,700,000. 


NEW LONDON, CONN.—The Bureau 
of Yards & Docks, United States Gov- 
ernment, is having plans prepared for 


a new power plant, building, and dis- 
tributing system to cost about $450,000. 
F. R. Harris chief of the Bureau. 

BROOKLYN, N. Y.—W. B. Armstrong, 
Albany, has been awarded a contract 
for the installation of new power plant 
equipment at the Brooklyn State Hos- 
pital, Brooklyn, at $19,948. 

BUFFALO, N. Y.—The International 
Railway Company has had plans pre- 
pared for the construction of a new 
one-story substation, about 75x90 feet. 

ELMIRA, N. Y.—The Elmira Foundry 
Company, Main Street and Woodlawn 
Avenue, has had plans prepared for the 
construction of a one-story and base- 
ment boiler house addition to its plant, 
60x80 feet, to cost about $35,000. Archi- 
bald Louden, general manager. 

ROCHESTER,. N. Y.—J. Hungerford 
Smith Company, 410 North Goodman 
Street, has awarded a contract to A 
Friederich & Sons Company, 710 Lake 
Street, for the construction of a new 
boiler and engine house addition to its 
plant, about 40x50 feet. 

DOVER, N. J.—The New Jersey 
Power & Light Company has just com- 
pleted the installation of a new 5,000- 
gallon capacity spray _system. The 
company is operated by W. 8S. Barstow 
& Company, 50 Pine Street, New York. 

ENGLEWOOD, N. J.—The Board of 
Education will receive bids up to 8:30 
p. m., Sept. 5, for electrical equipment, 
etec., in the new Lincoln school, Engle- 
wood Avenue. A. 8S. Coe, secretary. 

GARFIELD, N. J.—The Garfield 
Worsted Mills has had plans prepared 
for the erection of a new boiler house 
addition for plant operation. Lee & 
Hewitt, 1123 Broadway, New York, are 
the architects. 

NEWARK, N. J.—The Board of Trus- 
tees of the Newark City Home will re- 





ceive bids up to 4 p. m., Aug. 31, for 
improvements to boiler equipment at 
the institution, Verona. Thomas lL. 


Raymond, president. 

NEWTON, N. J.—The Sussex Print 
Works has had plans prepared for the 
construction of a new boiler house ad- 
dition, 50x150 feet, to cost about $10,- 
000 

TRENTON, N. J.—The New York Tel- 
ephone Company has been granted per- 
mission by the Board of Public Utility 
Commissioners to use various’ roads, 
streets, etc., for the placing of poles, 
wires, and kindred telephone equipment 
in Westwood. 


TRENTON, N. J.—The Trenton & 
Mercer County Traction Company has 
been ordered by the City Commission 
to remove its feed wires and poles, etc., 


following streets: Division 


in the 
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Southard, Monmouth, Kent. 
Prospect, Beatty, Globe, Mulberry, El- 
mer and Frazier Streets; and Cum- 
mings, Evans, Lincoln, Brunswick and 
Chestnut Avenues. It is held by the 
Commission that the traction company 
did not have the authority of the state 
or the municipality to erect these poles 
and wires. 

WOODBRIDGE, N. J.—The Lighting 
Commissioners will receive bids up to 
8 p. m.,, Aus. 28, for street lighting 
with 25 candlepower street lamps, Dis- 
trict No. 5, for a period of one year. 


CARROLLTOWN, PA.—The Penn 
Central Electric Company, Johnstown, 
is planning for the construction of a 
new transmission line to Carrolltown, 
and will furnish service for street 
lighting. 

DAUPHIN, PA.—Fire recently de- 
stroyed the boiler house and portion of 
the plant of the William P. Zortman 
Lumber Company, with loss estimated 
at about $10,000. 

GLENOLDEN, PA.—H. K. Mulford 
Company is having plans prepared for 
the construction of a new boiler plant, 
about 20x50 feet. 

LEBANON, PA.—The Lebanon Valley 
Iron & Steel Company has completed 
the installation of a new 500-kilowatt 
converter, Westinghouse type, to pro- 
vide for increased capacity. The Edi- 
son Electric Illuminating Company, 
Lebanon, will furnish service. 

NORRISTOWN, PA.—The Reading 
Transit Company has announced an in- 
crease in the wages of motormen and 
conductors in the Norristown division. 

PHILADELPHIA, PA.—O’Neill Bros. 
have awarded a contract for the con- 
struction of a new one-story brick 
boiler house addition to their plant to 
William Marriott, 3020 North Second 
Street. 

PHILADELPHIA, PA.—Thomas Pot- 
ter & Sons Company have awarded a 
contract for the construction of a new 
boiler room addition to its plant. at 
Second and Erie Streets. Harry 
Brocklehurst, Philadelphia, is the con- 
tractor. 

PHILADELPHIA, PA. — City has 
awarded a contract for the construc- 
tion of a new power house addition tu 


Hudson, 


the Byberry Hospital to William 

Linker Company, at $77,000. 
PHILADELPHIA, PA.—The  Phila- 

delphia General Hospital is planning 


for the construction of a new one- 
story brick and stone power plant. 
about 50x150 feet, at Thirty-fourth and 
Pine Streets. 

PHILADELPHIA, PA.—The Cale- 
baugh Self-Lubricating Carbon Com- 
pany, 1503 Columbia Avenue, manufac- 
turer of special carbon brushes _ for 
motor and generator service, etc., will 
remove its plant to 1508-18 Columbia 
Avenue, to provide for increased ca- 
pacity and operations. 

POTTSTOWN PA.—The Eastern 
Steel Company is planning for the in- 
stallation of a new converter. 


SAYRE, PA.—The Sayre Electric 








profitably busy. 


Wis. 








must take up for the public good is inevitable. 


Business is Good 


So far as my own information goes, the electrical industry as a whole is exceedingly busy and 
That it will continue so, whether on work directly in its line, or other work which ii 
I refer, of course, to the net profits available for divi- 
dends.—A. W. Berresford, general manager, Cutler-Hammer Manufacturing Company, Milwaukee, 





























Company has just completed improve. 
ments and betterments 
Automatic stokers have been in- 


WILMINGTON, DEL.—Eastern 
vada Power Company has been 
porated, with capital of $4,000, 
produce and distribute electric 
heat and power. 
Horty are among the incorporat 

ELKTON, MD.—Chesapeake & 
mac Telephone Company will 
building at a cost of $50 

TOWSON, MD.—The Black & I 
Manufacturing Company has av 
a contract to the Cowan Building 
for the constr 
of a new boiler house addition t: 


F. D. Buck and 


VA.—The United 


in Letcher and 
of which 20,000 acres will | 
veloped, and plans for the instal 
of electric machinery to provide f{ 
capacity of 10,000 tons of coal 
Howard N. Eavenson is ¢hief engir 
MARLINTON, W. VA.—The city 
in bonds to purchase 
light and water plant equipment 
WESTON, W. 
Electric Light & Power Company 
the contract to furnish light and water 


HIGH POINT, N. 
installation of 
plant for street lighting system. 
WALNUT COVE, N. C.—M. A. Walker 
& Company has had plans prepared for 
the rebuilding of their boiler and en- 
gine house, recently destroyed by 
Power Company is planning fo: 
construction of 
for the installation of new 6.000 


equipment and new boilers. 
PALM BEACH, FLA.—Town approveli 

appropriation of $5 

provements in the street lighting sys- 


FLA.—The Tampa Electric 


$2,618,000 to $2,879,800, to 
provide for extensions. 


NORTH CENTRAL STATES. 


O.—The Melco 
plant of Mansfield Electric Light 
Power Company was destroyed by) 
The loss included electrical equip: 
which was to have been installe: 
the main building, and is estimat: 
The property 
was taken over by thiscompany w! 
is one of holdings of Henry L. Don: 


MANSFIELD, 


MIDDLETOWN, O.—Plans for liz 


ing the viaduct have been made by 
E. Marshall of the Ohio Gas & Ek 
have been appr: 
by City Commissione: 
Lighting cables are to be 
in conduits before the floor of vi: 
The system adopted req 
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19 light posts on each side of the 
pridge. AS soon as plans and specifi- 
eations are fully approved bids for the 
work will be called for. 

LANSING, MICH.—Michigan State 
Tele; hone Company’s estimates for 
conte:oplated improvements amount to 
$150,000. This has reference to the 


line etween Woodward Avenue and 
Eig Mile Road. Cc. M. Welch, 16 


Cliftcrd Street, Detroit, is general 
man..ser. 

E CLAIRE, WIS.—An estimate of 
$22 is made for costs of additional 
tol cuits from Eau Claire to Me- 
no! e, thence to Wheeler; and from 
Me: 1onie to Colfax, also from Me- 
no! e to Hammond. Material has 
mo arrived and work will be begun 
by ‘ Fe 

I YSMITH, WIS.—The telephone 
sys is being rebuilt at an estimat- 
ed t of $11,000. In this work the 
sys is being brought up to most 
mi 1 methods. 

I INE, WwiS.—Webster’ Electric 
Co ny 1s building a 180 by 320-foot 
ad n to its factory at a cost of 
$1: 0“ 

‘INE, ~ WIS. — Racine Rubber 
Co ny is having plans drawn for 
tv iditions to its factory and an 
en ement of its power plant, prob- 
ab quiring new equipment. 

-GUS FALLS, MINN.—Ottertail 
El ic Company has* been organized, 
wi . capital of $100,000, by Vernon 
A ight and associates. 

( \AR RAPIDS, IA.—An appropria- 
tio f $12,000 has been made for im- 
pri nents and extensions of tele- 
ph service, J. M. Rider is local 
m er for the company. New equip- 
me includes new batteries, a dyna- 
m¢ nd engine. 

NCHESTER, IA.—C. O. Lund, an 
ele ical engineer of Sioux City, met 
wi a committee of the Commercial 
Cl and members of the City Council 
to cuss the advisability of building 
a nmicipal light plant. . 

Sic CITY, IA.—Election to _ vote 
$6 0 for an electric light plant car- 
rie 

( \YTON, MO. — A twenty year 
franchise was granted the West St. 
Louis Water ana Light Company at a 
recent special election. 

GRANT CITY, MO.—The Grant City 
Electric Light Company will supply 
the city witn electric light and power 
for ve years, according to the con- 
tra recently made. Twenty-four- 
ho service will be furnished. 

HARRISONVILLE, MO. — Election 
wilt be neid August 31 to vote on the 
proposition of granting the 
Greene & Sons Company a 20-year 
tranchise to maintain and _ (furnish 
electric current to the city of Harri- 
so! lle. 

KANSAS CITY, MO.—A proposition 
ha been placed before the hospital 
and health board by Walter Root, of 
the Jackson County Anti-tuberculosis 
Soc ety, and H. R. Ennis, president of 
the Board of Public Welfare, to fur- 
nis! the tuberculosis hospital at Leeds, 
the unicipal farm and womens re- 
fori.atory with electric light and 
power, Che Board of Public Welfare 
has \(n opportunity to purchase an en- 
gin for $1,000, which could be in- 
sta i in the new women's reforma- 
tor building and the other two sup- 
plic from there. The health board is 
ask to furnish the money for the 
pur. ‘ase of the plant and take out the 
sur n light and power. The cost of 
thi lant would run nearly as high 
as e amount paid to the Kansas 
Cit ight & Power Company, but as 
the yney would go back to the city 
it ild be a saving. 

I GE CITY, KANS.—At special 
elec on Sept. 4 voters will decide on 
que: ion of granting a 20-year fran- 
chis to Midland Water, Light & 
Pow Company. If vote is favorable, 
con ny purposes spending $50,000 on 
plan’ and extensions, and may pur- 
chas' the Kinsley plant and_ build 
transmission lines to serve Wright, 
Spea ville, Offerle, Kinsley and Belpre. 
Otto Theis is manager for company. 

Di. OoGE CITY, KANS.—The city 


com:issioners have adopted a_fran- 
chise ordinance for the Midland Water, 
Lighi & Ice Company, which will be 
Subm.tted to a vote at a special elec- 
tion september 4. 

GAYLORD, KANS.—Bonds to the 
amount of, $10,000 have been voted to 
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DATES AHEAD. 


Association of Iron and Steel Elec- 
trical Engineers. Eleventh annual con- 
vention, Philadelphia, Pa., Bellevue- 
Stratford Hotel, September 10 to 14. 
Secretary, J. F. Kelly, National Tube 
Cuempany, McKeesport, Pa. 


International Association of Mu- 
nicipal Ekectricians. Annual conven- 
tion, Niagara Falls, N. Y., Septem- 
ber 11 to 14. Secretary, Clarence R. 
George, Houston, Texas. 

Northwest Section, National Electric 
Light Association. Annual convention, 
Spokane, Wash., September 12 to 15. 
Secretary, J. F. Farquhar, Washing- 
ton Water Power Company, Spokane, 
Wash. 

Colorado Electric Light, Power and 
Railway Association. Annual conven- 
tion, Colorado Springs, Colo., Septem- 
ber 20-22. Secretary, T. F. Kennedy, 
90€ 15th Street, Denver, Colo. 

American Electrochemical Society. 
Annual ccnvention, Pittsburgh, Pa., 
Cctober 3 to 6. Secretary, Prof. J. W. 
Richards, Lehigh University, South 
Bethlehem, Pa. 

National Electrical Contractors’ As- 
sociation of the United States. An- 
nual convention, New Orleans, La., 
October 10 to 13. Secretary, H. C. 
Brown, Utica, N. Y. 











build a transmission line from the Sol- 
omon Valley Power Company’s plant 
at Downs. 


KANSAS CITY, KANS.—No levy will 
be made for gas street lights this year. 
They will be replaced by incandescent 
electric lights. 


KANSAS CITY, KANS.—Sealed pro- 
posals will be received until 10 a. m., 
August 23, for the contract for Mazda 
lamps for the ensuing year. Bidders 
are requested to make their proposals 
on a basis of a $20,000 lamp purchase 
during the year. Each bid must be ac- 
companied by cash or a certified check 
for the sum of $100 A. C. Riddell, 
purchasing agent. 


OLATHE, KANS.—A _ resolution to 
enter into a contract with the Electric 
Light & Power Company for the con- 
struction of a “white way” around 
the public square and on certain other 
streets was passed. 


PRAIRIE VIEW, KANS.—An elec- 
tric lighting system will be installed 
shortly. 


SALINA, KANS.—Acceptance of the 
ordinance extending a franchise to the 
Salina Light, Heai & Power Company 
for five years has been received by the 
council. The new franchise changes 
the light rates, provides for white way 
globes, in place of are lights, and 
gives the cost of electricity for white 
way extensions. 


TOPEKA, KANS.—Bids for install- 
ing the white way on Kansas Avenue, 
between Tenth and Eleventh Streets, 
will be advertised for shortly. 

WELLINGTON, KANS.—Nathan L. 
Jones, of the Western Sumner Light & 
Power Company, and the Tri-County 
Light & Power Company, concerns 
which have been organized to buy and 
sell electric current from the Welling- 
ton plant to small towns in that vicin- 
ity, has organized the O. K. Light & 
Power Company to supply the towns 
of Hardtner, Kans., and Capron, Okla., 
with electricity from the city of Ki- 
owa, Okla. 

BEAVER CITY, NEB.—The proposed 
extension electric light bonds _ for 
$5,000 was refused approval by the 
state auditor on the ground that the 
advertised notice of the_ election 
lacked one day of having sufficient no- 
tice. A new election will probably be 
called. 

BENKELMAN, NEB. — The _ town 
board has voted to install a system of 
street lights. 

LINCOLN, NEB. — The Nebraska 
Telephone Company has been author- 
ized to issue stock by the State Rail- 
way Commission, in the amount of 
$500,000, about $350,000 of which will 
be used in the construction of its new 
building in Omaha. The balance will 





be used in taking up short-time notes. 
The authorization was made last April, 
but the company is required to make 
a report showing how the money is 
being spent and an accountant is au- 
thorized to check up the report. 
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NEWPORT, NEB.—The town board 
has under consideration the proposal 
of a company to install an electric 
light plant. 

* ORD, NEB.—Election to vote $30,000 
in bonds to build a new electric light 
plant will be held September 11. " 
P. Cramwell, clerk. 


PENDER, NEB.—Election will be 
held August 28 to vote $16,500 in bonds 
for an electric light plant. 


SCOTT’S BLUFF, NEB.—Platte Val- 
ley Telephone Company will purchase 
additional equipment and material. 


RENVILLE, N. D.—Recently elected 
officers of Renville Telephone Com- 
pany are: H. R. Gieselman, president; 
Val Bott, vice president; S. Terhorst, 
secretary-treasurer. A. F. Cristy of 
Berthold was engaged as manager, 


SOUTH CENTRAL STATES. 


WHITESBURG, KY.—Kentucky Solvay 
Co., of Grennoug, east of this city, has 
begun the erection of a power plant the 
cost of which will be $100,000. 


NASHVILLE, TENN. — City Commis- 
sioners are planning for a bond issue of 
$55,000 for improvements in the electric 
light plant. 


FORT SMITH, ARK.—The Fort Smith 
Light & Traction Company has announced 
plans for a $250,000 power plant to be 
erected either on the site of the com- 
pany’s present site here or on Poteau 
River, Oklahoma, near this city. The 
plant will be equipped for 5,000 horsepow- 
er, which with present plant will make 
about 10,000 horsepower. Work will be- 
gin at once. The company is building a 
transmission line of 33,000 voltage into 
the coal field of this county and will 
build another into Crawford county. 

RUSSELLVILLE, ARK. — Arkansas 
Light & Power Company is installing a 
1000-horsepower steam turbine and has 
received for installation a 750-kilowatt 
generator. Two similar units were put in 
position within the last year. This, with 
the original equipment, makes one of the 
largest plants in the state. The com- 
pany has placed an order with the In- 
ternational Filter Company, Chicago, for 
equipment for a filtration plant. 

DUNCAN, OKLA.—Election was held 
August 21 to vote $45,000 in bonds for an 
electric light plant. 

EL RENO, OKLA.—The Oklahoma Gas 
& Electric Company, a Byllesby concern, 
will offer its customers the opportunity 
to become preferred financial partners 
and share in the earnings of the company 

ERICK, OKLA.—The city has issued 
bonds to the amount of $25.000 for the in- 
stallation of an electric light plant. 

LAWTON, OKLA.—The city granted a 
25-year lighting franchise to John C. Keys 
and associates. 

LAWTON, OKLA. — The Comanche 
Light & Power Company is making prep- 
arations io furnish Fort Siil with 500 
kilowatts per hour in addition to the 
electricity supplied by a large power 
plant already at the fort. 

LAWTON, OKLA.—In the recent spe- 
cial election both the electric and gas or- 
dinances carried by good majorities. 


WESTERN STATES. 
BILLINGS, MONT.—The Western 


Union Telegraph Company will install 
underground conduits for main line 
wires. 


CHESTER, MONT.—W. L. Sawl has 
bought out the interest of his partner 
in the electric business of Clifgaurd & 
Sawl. 

GERALDINE, MONT.—The Geraldine 
Electric Company has received an 18- 
ton engine, which will be installed im- 
mediately. 

HARLEM, MONT.—The Citizens Elec- 
tric Company has been incorporated in 
this place. 

HELENA, MONT.—Helena National 
Forest is to construct a telephone line 
from Townsend. 14 miles easterly up 
Deep creek. J. B. Seeley, supervisor. 

ROUAN, MONT.—Voters, at a recent 
election, authorized issuance of bonds 
amounting to $16,000 for a light and wa- 
ter plant. 

DENVER, COLO.—Denver & Laramie 
Railroad Company is offering to sell its 
road to the Denver Tramway Company, 
which has the offer under consideration. 
If purchase is made the Laramie road 
probably will be modernized as an inter- 
urban line. 

ROSWELL, N. M.—The mayor of this 
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place has been empowered to make ar- 
rangements with the Lincoln Light & 
Power Company to install steel poles and 
lights to sufficiently light the town. 

SALT LAKE CITY, UTAH.—Directors 
of Salt Lake & Ogden Railroad have or- 
dered the name changed to the Bamber- 
ger Electric, because the original name 
was easily confused with that of other 
roads entering Salt Lake City. This line 
is controlled by Simon and J. E, Bam- 
berger and their associates, the former 
now being governor of Utah. 

BREMERTON, WASH.—tThe citizens 
will vote in September on the matter of 
purchasing the electrical utility of the 
city and adjacent towns for municipal 
operation, at a cost of about $150,000. 

SEATTLE, WASH.—The Seattle Con- 
struction & Dry Dock Company recently 
completed plans and will construct by 
day labor a one-story concrete addition 
to its power plant. 

TACOMA, WASH.—Plans have been 
prepared by L. A. Nicholson, city engi- 
neer, for a sub-station and car barns for 
the municipal car lines, to be built on the 
tide flats, sub-station to be of concrete 
and barns of heayy timber, 

TACOMA, WASH.—The County Com- 
missioners have granted to the Puget 
Sound Traction Light & Power Company 
a 25-year franchise to use the county 
roads between here and Tapps for trans- 
mission lines. 

TACOMA, WASH.—On recommenda- 
tion of Commissioner Gronen, the City 
Council has authorized the purchase of a 
500-kilowatt motor-generator set, com- 
prising a 4000-volt alternating-current 
motor and a 600-volt direct-current gen- 
erator, together with a concrete substa- 
tion building, at a total cost of about 
$22,000. The new equipment will supply 
the bridge and the new city car line to 
the Todd shipyards. 

TACOMA, WASH.—The County Com- 
missioners granted a franchise to the 
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Puget Sound Electric Company for the 
construction of a power line from Ta- 
coma to the Dieringer power plant. 


CORVALLIS, ORE.—The Independent 


Telephone Company will spend about 
$20,600 on installation of new cable and 
equipment in College Hill district. 


CHOWCHILLA, CAL.—A power sta- 
tion for this district is soon to be built 
here at an approximate cost of $35,000. 

KENNETT, CAL.—Mammoth Copper 
Company is now operating its new elec- 
trolytic zine reduction plant, using 15 
electrolytic cells. The first car of metal- 
lic zinc made was recently shipped to 
market. Some cadmium is produced by 
the same process. 


LONG BEACH, CAIL.—An : appropria- 
tion of $25,000 has been made by the Pa- 
cific Electric Company for trackage im- 
provements in this place. 


LOS ANGELES, CAL.—A petition has 
been filed with the Board of Supervisors, 
asking for the establishment of a light- 
ing district, to be known as the Walnut 
Park Lighting District. 


LOS ANGELES, CAL.—Options have 
been secured on property on both sides 
of the Los Angeles river where the 
Franklin canon crosses this stream for 
an auxiliary power plant of 4000 horse- 
power capacity. 

LOS ANGELES, CAL.—The California 
Railroad Commission has authorized the 
Los Angeles Gas & Electric Corporation 
to operate in Monterey, under a fran- 
chise recently granted to it 

LOS BANOS, CAL—Peter Knudson 
has bought the H. B. Electric Shop of 
this place from Loyd Hoffman. 

NATIONAL CITY, CAL.—Application 
has been filed by the San Diego Consoli- 
dated Gas & Electric Company for au- 
thority to issue bonds to the amount of 
$837,500, to be used in improvements. 

PALO ALTO, CAL.—The Council Com- 
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mittee has recommended the installation 
of electroliers along the state highway to 
Camp Fremont. 


SAN BERNARDINO, CAL.—The proj. 
ect of purchasing material and equippj 
a municipal electric light distributing 


system will be considered at the next 
meeting of the City Council. 
SAN DIEGO, CAL.—The San Diego 


Consolidated Gas & Electric Company 
asked for authority to sell $119,000 first 
mortgage 5 per cent bonds and $114,309 
of preferred stock and to issue additional 
bonds up to $373,000 and preferred stock 
up to $231,000 during the coming year 
these sums to be spent on enlargements 
and improvements, 


SAN FRANCISCO, CAL.—The Merced 
Stone Company_and the San Joaquin 
Light & Power Corporation have fied an 
applieation for authority for the Stone 
Company to sell its electric plants in 
Mariposa and Merced counties to th: San 
Joaquin Company for $35,000 cash. 

SAN FRANCISCO, CAL.—The C»'ifor- 
nia Railroad Commission has authorized 
the Siskiyou Telephone Company of ‘ ‘tna, 
Cal., to acquire under special perm: the 
use of certain telephones owned by the 
Federal Forest Service and to lea-e to 
the Forest Service certain lines owr 
the company. 

STRATFORD, CAL.—A petition has 
been filed asking the Board of Super- 
visors to call an election to provice an 
electric lighting system. 

VENTURA, CAL.—The Board of ‘'rus- 
tees has decided to install concrete posts 


for a, new lighting system insteai of 
metal posts. 
VISALIA, CAL.—The Visalia El«ctrie 


Railways has filed an application for au- 
thority to operate in Tulare county. 
WOODLAND, CAL.—Yolo county Poard 
of Trade has interested itself in provid- 
ing lighting facilities for the town of 
Zamora, 14 miles north of Woodland, 


Electrical Patents Issued August 7, 1917 


Prepared by Thomas Howe, Patent Attorney, 2 Rector Street, New York, N. Y. 


Automatic Control for Gate 
Vaives. E. V. Anderson, Monessen, Pa., 
assignor of one-half to C. E. Golden. 
Pilot for valve motor is electrically con- 
trolled. 

1,235,555. Inclosed Electric Fuse. R. C. 
Cole, assignor to Johns-Pratt Co., Hart- 
ford, Conn. Structural details. 

1,235,579. Timing Device. P. M. Lin- 
coln, Pittsburgh, Pa. Rocking liquid 
vessel operated by electromagnets hav- 
ing circuits controlled by the liquid level. 

1,235,583, 1,235,584 and 1,235,585. Sys- 
tem of Distribution. F. . Meyer, as- 
signor to Westinghouse Electric & Mfg. 


1,235,540. 


Co., East Pittsburgh, Pa. Relate to in- 
duction motor regulation. 
1,235,592. Device for Attaching Con- 


H. Parra, assignor 


ductors to Insulators. : 
Decazeville, 


to Societe H. Parra & Cie., 
Aveyron, France. Tie wire. 

1,235,599. Telephone-Exchange System. 
F. N. Reeves, assignor to Western Elec- 
tric Co., New York, N. Y. Manner of 
relating operator’s set to link circuit. 

1,235,607. Rectifying System. E. F. 
Sipher, assignor to Westinghouse Elec- 
tric & Mfg. Co. Circuit connections of 
two asymmetric conductors and two al- 
ternating sources. 


1,235,628. Lateral-Channel Induction- 
Furnace. J. R. Wyatt, assignor to Ajax 
Metal Co., Philadelphia, Pa. Structure 


of furnace body. 

1,235,629. Electrical Induction-Furnace. 
J. R. Wyatt, assignor to Ajax Metal. Co. 
Modification of above. 


1,235,630 Multiphase’ Induction-Fur- 
mace. J. . Wyatt, assignor to Ajax 
Metal Co. Modification of above. 

1,235,632. Upright Shade-Holder. L. W. 
Anderson, Waterbury, Conn. For at- 
tachment to lamp sockets. (See cut.) 


1,235,635. Electric-Lamp-Shade Holder. 
M.” W. Askin, Philadelphia, Pa. For 
lamp-socket attachment. . 

1,235,638. Process for Obtaining Oxid 
of Titanium from Materials Incorporat- 
ing Other Substances. L. E. Barten, as- 
signor to Titanium Alloy Mfg. Co., New 
York, N. Y. Comprises electrolyzing an 
acid solution of the material. 

1,235,639. Electrically Controlled Door- 
Operating Mechanism. M. G. Benjamin, 


Champaign, Ill. Motor-operated door is 
controlled by approaching vehicle. 


1,235,648. Shock-Absorber for Batteries. 
F. N. Bosson, Calumet, Mich., and L. B. 
Armstrong, Milwaukee, Wis. For cush- 
ioning jars in a case. 


1,235,650. Intensifier of High-Frequency 
Electric Oscillations. D. W. Brown, New 
York, N. Y. In a receiver, detector con- 
nections are surrounded by an insulat- 
ed metal tube. 

1,235,665. Porch Light. J. J. Dossert 
and G. L. Stewart, assignors to Crouse- 
Hinds Co., Syracuse, N. Y. Structure of 
interiorly illuminated box.. (See cut.) 


1,235,671. Conduit. J. L. Fay, assignor 
of one-third to A. C. Einstein and one- 
third to H, W. Eales, St. Louis, Mo. 


Structure of device having inner sections 
of fireproof material and a covering of 
insulation. 

1,235,684. Electric Switch. J. H. Hall, 
assignor to Electric Controller & Mfg. 
Co., Cleveland, Ohio. Details of electro- 
magnetic operating structure. 


1,235,688. Telephone-Exchange System. 


E. E. Hinrichsen, assignor to estern 
Electric Co. Semi-automatic. 
1,235,693. Knife Switch. H. F. Johan- 


ingmyer, assignor to Frank Adam Elec- 
tric Co., St. Louis, Mo. Manner of piv- 
oting blade to standard. 

1,235,699. Vapor Electric Apparatus. F. 
G. Keyes, assignor to Cooper Hewitt 
Electric Co., Hoboken, N. J. Details of 
quartz lamp with tungsten anode. 

1,235,705. Telephone-Exchange System. 
A. E. Lundell, assignor to Western Elec- 
tric Co. Semi-automatic. 

1,235,710. Horn for Automobiles, Motor- 
cycles and the Like. R. H. Manson, as- 
signor to Garford Mfg. Co., Elyria, Ohio. 
Has a diaphragm operated by an electro- 
magnet. 

Electrotherapeutic Mechan- 
Meyer, Chicago, Ill. Details of 
apparatus comprising a_ special high 
voltage rectifying commutator device. 

1,235,723. Apparatus for the Production 
f Fine, Copess or Other Metals by Elec- 
trolysis. . Perreur-Lloyd, assignor to 
Marie Victorine Bailly, Paris, ance. 
Special arrangement of tank and rotary 
cathode. 


1,235,724. Apparatus for the Electro- 
lytic Production of Zinc, Copper, or Other 
Metals. M. Perreur-Lloyd, assignor to 
M. V. Bailly, Widow Garin, Paris, France. 
Modification of above. 

1,235,725. Internal-Combustion Engine. 
W. M. Power, Port Chester, N. Y. Spe- 
cial ignition arrangements. 

1,235,741. Mercury-Vapor Apparatus. 
P. H. Thomas, assignor to Cooper Hewitt 
Electric Co. Regulation of device oper- 
ated from alternating circuit. 

1,235,742. System of Constant-Current 
Distribution. P. H. Thomas, assignor to 
Cooper Hewitt Electric Co. Manner of 
regulating mercury-vapor device. 

1,235,743. Signaling Horn. G. F. Voight, 
San Francisco, Cal. Has electromagnet- 
ically operated diaphragm. 

1,235,746. Rectifying Apparatus. C. H. 


White, Haverford, Pa. Commutating 
mechanism. 

1,235,748. As Telegraph. C. J. 
Wiley, Yorktown, . Y¥. A number of 


printers are operated from a single t.pe. 

1,235,752. Projection Apparatus. A. 
Ames, Jr., Tewksbury, Mass. Structure 
of headlight. 

1,235,761. Electric Air-Heater. C. 0. 
Bergstrom, assignor to B. F. Sturtevant 
Co., Boston, Mass. Adapted for att: ch- 
ment to the delivery outlet of a fan. 

1,235,763. Sectional Insulator and 
Handswitch. N. K. Bowman, North L.w- 
rence, Ohio. For trolley lines. 

1,235,778. Method of Casting. F. ‘n- 
gel, assignor to U. S. Light & Heat © or- 
poration, re Falis, N. Y. Manner 
of uniting lead battery plates. 

1,235,779. Casting Machine. F. Encel, 
assignor to U. 8. ght & Heat Corp ra- 
tion. For casting battery terminal st. aps 
integral with battery plates. 

1,235,788. Electric Push Button. M. C. 
Frank, Piedmont, Cal. Structure of 
luminous button, 

1,235,796. Automatic Controlling Mcans 
for Electric Heaters. J. E. Harvey, X{il- 
ton, Mass. Thermally controlled swi.ch- 
ing apparatus. 

1,235,803. Dynamo-Electric Machine. E. 
B. Jacobson, assignor to Hendee * ‘fg. 
Co., Springfield, Tiass. Structural de- 
tails of commutator machine, 
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Automobile Spot Light. W. 
“ty es ~ a Santa Ana, Cal. Details of 
adjustable lamp mounting. 

1,235,818. Electric-Sign System. M. E. 
Launb ranch, an or to Peerless Elec- 
tric Sign Co., Chicago, Ill. Electromag- 
netic control of lamps selectively actu- 
oe" | to portray unlike characters. 

235,847. Cloth- -Cutting Mechanism. M. 
|. assignor of one-half to S. Salo- 
New York, Y. Details of motor 
ting and driving connections. 
5.848. Telephone System. C. A. 
n to Kellogg Switchboard & Sup- 
., Chicago, Ill. Arrangement of 
\link circuit. 
5,853. Electric Giaee-Lignter. a 
New York, tructure = 
device with electrically heated grid. 


5.859. Automatic Electric Switch. 
hode, Hamburg, Germany. uick- 
switch having —_— re- 
ating contact slide. 
5,904 and 1,235,905. Electrolytic 
ss of Making "Alkall Perborates. O. 
1echt, assignor to Roessler & Hass- 
- Chemical Co., New York, 
ns of alkali carbonate and alkali 
» are electrolyzed under special con- 
5,907. Safety Control for Electrical- 
ores Machines. A. Lippmann, Ho- 
_N. J. For choppers, etc.; motor 
is controlled by contacts actuat- 
opening and closing of machine 


Z 5,926. Polyplex Terminal for Elec- 
| Light and Power Cables. + we 

4 . Philadelphia, Pa. Structure of 
terminal box, 

935,932. Electric Control Apparatus. 

vl. Scott Lg oy Township, Ches- 
te ounty, Pa. For motors having speed 
controlled by differential voltages. 

235,935. Rectifying oe ark Gap for 
Hiv in-Tension Aherneae, lectrical Cur- 
rents. A. Shaw, Randwick, New South 
Woles, Australia. Structure of elec- 
troves. 

1,235,951. 
Wohlauer, New York, 
ment to lamp socket. 

1,235,978. Electrical Relay. H. R. Hol- 
ton, Chicago, Ill. Details of construction. 

1,235,993. Electric Ignition of Explo- 
sives. R, Miller, New York, N. Y. Ar- 
rangement of high- -tension conductor, 
condenser and sparking points. 

1,235,996. Arc-Lamp Electrode. W. R. 
Mott, ‘assignor to ational Carbon Co. 
Contains calcium fluorid, uranium mate- 
rial and a conducting body. 

1,235,999. Repair Device for High-Volt- 
age Electric Transmission Lines. er 
Necley, assignor of one-half to T. O. 
Moloney, St. Louis, Mo. Details of wire- 
supporting lever mounted on crossarm. 

1,236,001. Fuse-Support. G. S. Neeley, 
assignor one-half to T. O. Moloney. For 
mounting on pole. 

1,236,005. Electric-Motor Control. E. W. 
Pittman, Flushing, N. Y. Special auto- 
matic control of speed by reguiating field 
of machine-driving motor. 

1,236,024. Combined Cutout and Light- 
ning Arrester for Telephone Systems. H. 
S. Wheaton, Dallas, Iowa. Details of 
device for telephone circuits. 

,236,025. Electrolytic Cell. F. G. 
Wi eler, assignor to Bleach Process Co., 
eton, Wis. Structure of vessel. 
1,236,026 and 1,236,027. Bushing for 
Ele-tric Tubular’ Insulation. Cc . ws. 
Ww lock, assignor to New Process Spe- 
cia’ y Co., Milwaukee, Wis. Details of 
‘ tures for holding flexible tubing in 

pla in holes in walls. 

36,051. X-Ray System. C. E. Camp- 
Lynn, Mass. Manner of regulating 
ge, — and time of current flow. 
36,057. Separable Attachment Plu 

Cope, on gnor to Benjamin Electr c 
Co., Chicago, Ill. Structural details. 
6,082. Heating Device. H. T. Hip- 
ind H. H. Hipwell, Pittsburgh, Pa. 
pplying light and heat to the hu- 


Double Shade-Holder. A. A. 
N. Y. For attach- 


'6,090. Electric Riveting. C. H. Kick- 
er, Macon, Ga. Method of fasten- 
ing ‘wo pieces of metal together along a 
circ:lar geam, employing three-phase 
hea ‘ng currents. 
1,°36,091. Electric Welding. C. H. Kick- 
ligh'er. Method of forming a circular 
sear in sheet metal employing polyphase 
curr ints. 
1,996,099. Safety Signal for Automo- 
biles. J. D. Mulvehill, Spokane, Wash. 
Stricture of audible and luminous device. 


1,236,108. Telephone Instrument. H. G. 
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Pape, New York, N. Y. Structure of 
transmitter having a glass diaphragm, 
1,236,114. Electrical Measuring Instru- 
ment. Shand, assignor to General 
Electric Co., Schenec N. Y. Duplex 
indicating ‘instrument aving ammeter 
= voltmeter coils of the inclined coil 


Sg Rela D. P. Williams and 
illiams, ew York, N. Y. Micro- 
Dhoni. 

1,236,130. Means for Measuring: Elec- 
trical Energy. J. C. Wilson, assignor to 
Cutler-Hammer Mfg. Co., Milwaukee, 
Wis. For measuring the wattage of a 
heating unit in series with a regulating 
rheostat, the wattmeter being compen- 
sated for drop due to change in rheostat. 
geet cut.) 

236,132. Eyoett Light. M. A. Altman, 
Cleveland: Ohio. Has battery in handle 
and lamp near lead point. 

1,236,133. Electric Switch. C. E. An- 
derson, assignor to Bryant Electric Co., 














No. 1,235,665.—Porch Light. 


Bridgeport, Conn. Structure of flush, 
snap switch operated by rocking finger 
piece. 

1,236,135. Electric Battery. C. E. Avery, 
Trenton, D battery carries a 
— connector attached to one termi- 
na 

1,236,152. Automobile Signal. H. C. Do- 
lan, Detroit, Mich. Electromagnetically 
operated traffic signal. 

1,236,161. pte. D. D. Gordon, assignor 
to Benjamin Electric Mfg. Co., Chicago, 
Ill. Separable, two-spot structure for 
attachment plug. 

1,236,168. Electrically Operates Coin- 
Controlled Mechanism. L. A. Heine, Chi- 
cago, Ill. ——— of contact mechanism 
controlled by coin. 

1,236,177.. Relay. E. H. Jacobs, assignor 
to "General Electric Co. Structure of 
tripping relay. 

1,236,179. Regulating Apparatus for 
Generators. W._Jepson, assignor to 
Gould Coupler Co., Depew, N. Y. Details 
of electromagnetically operated carbon 
pile resistance. 

1,236,180. Lighting System. J. Jep- 
son, assignor to Gould Coupler on: or 
operation from power circuit of electri- 
cally propelled car. 

1,236,188. Insulator. E. N. Li —.~ 
assignor to Cutler-Hammer Mfg. Co. 
Structure of insulated terminal. 

1,236,206. Su pertios om for Arc- 
Lamp Electrodes. Cc. Ohnstad, as- 
signor to General Electric Co. Has pro- 
vision for universal adjustment of the 
are face, 

6,210. Attachment vie D. 
Phillipe assignor to Benjamin Electric 
Mfg. Co. Details of construction. 

1,236,221. Power Plant and Control. G. 
D. Smith and L. E. Brandon, assignors 
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No. 1,236,130.—Compensated Wattmeter. 


D. R. Marvin and W. 
D. Marvin, West Derby, Vt., and C. J. 
Oben, G. R. Lawrence and W. C. Lind- 
say, Newport, Vt. System having com- 
pound wound machine operating with 
shunt field as dynamo for charging bat- 
pe ad and as series motor for starting en- 
gine. 

1,236,309. Dyn 
F. Johnson, a ® 
to Power Developing Co. 
~~ of induction motor. 

.347. Dash-Vision Tank-Gauge. W. 
“4, erce, assignor to Dash Vision Gauge 


to themselves and 


amo-Electric Machine. L 
Gabriel, .» assignor 
Structure of 
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Corp., New York, N. Y. Chromatic in- 
dicator has light conducted to it 
electric lamp o interposed color 
> being “controlled by the liquid 
evel, 


1,236,356. Electrically Operated Plano- 
Player. W. C. Reed, assignor to Telelec- 
tric Co., Pittsfield, Mass. Means for con- 
trolling’ playing "magnets by pulsating 
current. 

1,236,357. Electromagnet Construction. 
H. E. Reeve, New ey? N. Y. Details. 


1,236,375. Relay. A. Johnson, as- 
signor to Union switeh "& Signal Co., 
Swissvale, ~ Frequency selective. 


n* 236,379. h-Potential Switch. G. 
E. "Palmer, pa gnor to Palmer Electric 
Mfg. Co., Boston, Mass. Structure of 
oil Switch. 


1,236,381. Apparatus for Recording the 
Approximate Duration of Rainfall. + dee 
Rogers, Columbia, Mo. Structure of re- 
ceiver affecting the circuit of a recording 
magnet. 

1,236,385. 


Rectifier System. _ S. 
Farnsworth, 


Ww. 
assignor to Westinghouse 
Electric & Mfg. ©. Mercury-vapor de- 
vice has plurality of anodes, to each of 
which a_ unidirectional current load is 
connected, 

Reissue—14,341. 
Socket. W. J. 
Electric Co. 


Incandescent-Lamp 
Jones, oomenes to General 
For series lighting. 


Patents Expired. 


The following United States electrical 
patents expired cn August 21, 1917: 

656,158. Confiner of Wires for Electrical 
Connections. C. F. Ash, New York, N. Y. 

656,165. Electric Generating Apparatus. 
J. H. Bickford, Salem, Mass. 

656,177. Le J. T. H. Demp- 
ster, Schenectady, 

656,192. nan lg of Pipes or Con- 
duits for Electrical Conductors. A. H. 
Howard, London, England. 

656,207. Trolley Wheel. H. A. Osborne, 
Plainville, Conn. 

656,266. System of Electrical Distribu- 
tion. H. F. Roach, St. Louis, Mo. 

656,276. Electric-railway system. L. E. 
Walkins, Springfield, Mass. 

656,282. Circuit-breaker. G. 
baker and W. S. Twining, Philadelanin, 


oe 284. System of Non-interchangeable 
Contact Parts. M. Frichl, Vienna, Aus- 
tria-Hungary. 

656,292. Electrically Operated Submar- 
ine Torpedo. P. C. F. Hoffmann, Kiel, 
Germary. 

656,305. Process of Electrolytically Ex- 
tracting Zinc from Ores. W. Strzoda, 
Falenze, Germary. 

656,209. Electric Burglar Alarm. P. V. 
Vandevelde, New York, N. Y. 

656,323. Electric Bicycle. S. Hansel, 
Zeitz, Germany. sia 

656,524. Controlling Electrical Currents. 
A. B. Holmes, Liverpool, England. 

656,83. Telephone-switchboard Appa- 
ratus. T. C. Wales, Jr., Newton, Mass. 

ig Switchboard for Telephones. 
M. I. Baird, Glenfield, Pa. 7 

Pes x4" 2. Guard for Controller Brushes. 
aR Riker, New York, N. Y. 
eae 384. Switchboard for Telephones. 
M. I. Baird, Glenfield, Pa. 

656,421, re holder Ring. H. G. Reist, 
Schenectady, N , A 

656,431. "2 Adjuster for Electric 
Lights. F. H. Stewart, Camden, N. J. 

656,434. Combined Visible and Audible 
Signal. E. W. Vogel, Chicago, Il 

656,445. Cooling Brakes. A. Ekstron, 
Schenectady, > « 

656,451. Automatic Circuit-Interrupter, 
L. Fleischmann, Schenectady, N. Y. 

656,454. System of Non-interchangeable 
Electrical Contact Parts. M. Fréschl, Vi- 
enna, Austria-Hungary. 

656,455. Summation Meter. 
Lynn, Mass. 

656,473. Hlectric Controller. C. J. Reed, 
Philadelphia, Pa. 

656.511. Electric-railway praen. J. Ll. 
Campbell, New York, N. ¥. 

656,522. Apparatus for Converting Al- 
ternating Currents Into Continuous Cur- 
rents, . Deri, Vienna, Austria-Hungary. 

656,545. Electricity Meter. G. Hock- 
ham, Birmingham, England. 

656,578. System of Electrical Distribu- 
Goa. W. J. Davis, Jr., Schenectady, N. 


J. Harris, 
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Notes and Comments. 


Within the period of seven years, since 
1910, the electric light companies of Ohio 
show an increase in valuation of 856 per 
cent. When tax reform began in Ohio 
these properties paid taxes on a valua- 
tion of $6,387,730 and for 1917 the valua- 
tion is $54,639,600. The increase since 1916 
is $8,465,450, the gain for the year being 
more than the entire valuation of all tre 


companies in 1910. The range in ap- 
praisals is from $250 to $22,000,000. 

The largest increase this year over last 
are Central Fower Company, Canton, 


$2,580,200 to $2,783,620; Cleveland Electric 
Illuminating Company, $20,014,380 to $22,- 
099,770; Dayton Power and Light Com- 
pany, $5,961,870 to $7,554,510; Ironton Elec- 
tric Company, $77,250 to $115,390; Ohio 
Service Company. $1,126,060 to $1,693,440, 
and Sunnyside Electric Company, $344,150 
to $1,280,700. 

The West Penn Power Company is a 
subsidiary of West Penn Traction. It 
has taken title to electric light and pow- 
er plants in small cities and towns around 
Pittsburgh. It serves a population of 
about 400,000 It has outstanding $8,500,- 


000 of first mortgage bonds and is now 
issuing $2,000,000 of two year notes se- 
cured by 110 per cent of bonds. Earnings 


interest charges 


ire well over twice the 
on bonds and notes. These notes are a 
well secured and an attractive invest- 


ment 
Reports of Earnings. 


Cities Service CoMPANy. 

The gross earnings of Cities Service 
Company for the seven months ending 
July 31, 1917, were $1,075,767 in excess of 
the figures for the calendar vear 1916 and 
only $1,500,000 short of equaling the total 


gross earnings for the first five years = 
the 


operation The gross earnings for 

first seven months of the current year, 
$11,186,110. were over two and one-third 
times greater than for the comparative 
months last vear. and the balance for the 
common stock, $8,902,131, was over two 
and three-quarter times greater than for 
the same period last year. The gross 
earnings for the twelve months ended 
July 21, 1917, were $16,559,107, this being 


over $693,000 in excess of the results for 
the twelve months ended June 30, 1917, 
the previous record period, or nearly two 
and one-half times greater than for the 


preceding year. The balance for the 
common stock was $12,948,382, or over 
three times greater, and equivalent to 
55.55% on the common stock, compared 
with 25.83% for the twelve months erded 
July 31, 1916. For the twelve months 
ended July 31, 1917, the preferred divi- 


dend requirements were earned five times, 
compared with three and one-third times 


for the same period last year. In ac- 
cordance with the policy of reinvesting 
surplus earnings in the properties, the 
total earnings thus available as of July 
31, 1917, were $22,565,785. 

The following earnings statement of 


Cities Service Company was issued July 
31, 1917 
-—12 Months Ending—- 
July 31,°17 July 31, °16 
.$16,559,106.82 $6,833,862.04 


Gross earnings 
314,280.75 209,503.30 


Expenses 
Net earnings..$16,244,826.07 $6,624,358.74 


Interest on notes 
and debentures 





3,758.74 461,115.51 


Net to stock. ..$16,241,067.33 $6,163,243.23 


pre- 





Dividends 





ferred stock... 3,292,685.15 1,845,534.92 
Net to common 

stock and re- 

0 A ee $12,948,382.18 $4,317,708.31 
Contingent fund.$ 29,074.20 
Surplus reserve. 2,598,629.54 
Stoc’ surplus... 5,223,398.50 
Surplus .i recess 9,960,153.87 

Total surplus 


and reserves.$18,611,256.11 





THE COLORADO POWER COMPANY. 


1917. 1916. 
SP MOG ccs cevcic $ 93,318 $ 82,090 
Net after: taxes....... 51,701 48,849 
Other income ........ 2,257 11,463 
Total income ......... 53,958 60,312 
Twelve months gross. 1,135,855 890,549 
Net after taxes...... 29,781 516,892 
Other income ........ 2,829 35,74 
Total income ........ 62,610 552,637 


6 
Surplus after charges. 323,604 264,546 
WESTERN STATES GAS & ELECTRIC 
COMPANY. u 
An increase of 10.6 per cent. is reported 
in the net earnings of Western States 
Gas & Electric Company for the month 
of July compared with July, 1916. Net 
for the year ended July 31 was 6.9 per 
cent ahead of net for corresponding pre- 
vious year. Gross and net comparisons 
for the two periods are as follows: 


Month of July— 1917. 1916. 
7ross earnings ....... $ 109,869 $ 98,081 
Net earnings ......... 52,066 47,046 

Year ended July 31— 

Gross earnings ....... 1,320,996 1,215,870 
Net earnings . 622,368 582,101 
NORTHERN CALIFORNIA POWER 
OMPANY. 


The financial report of the Northern 
California Power Company for the year 
ending June 30 shows that the net earn- 
ings were $153,446.98, an increase over 
last year of $17,218.54. 


Copper Market. 


An unconfirmed report, published in 
New York, gives the impression that 


> —! 





the Government was willing to buy cop- 


per on the basis of 25 cents per p und, 
advancing 22% cents at time of pur- 
chase, leaving the balance to be adiust- 
ed by the Federal Trade Commission, 
which should determine whether cos:s of 
production justified the full paymen: of 
25 cents. Other reports are to the ef- 
fect that the Government had requested 
copper producers to withhold from the 
public all information relating to its 
transactions with them in copper and 
other metals. 

New York quotations show practically 
no change from those of a week ago, 
For spot and August deliveries, lake cop- 
per is quoted at 28.50 to 29.50 cents per 
pound; electrolytic, 26.75 to 27.25 cents; 
casting copper, 26.00 to 26.50 cents. 

Low costs of copper production by 
some of the large concerns handling iow- 
grade ore are noted in their last quar- 
terly reports. Utah Copper Company, 
which produced at the rate of 18,801,155 
pounds per month for the quarter ened 
June 30, has computed costs at ° 464 
cents per pound, including 2.323 cents per 
pound for Federal and State taxes. With 
this charge deducted, the cost would he 
only 7.141 cents per pound. Nevada Con- 
solidated, which for the same quarter 
produced 20,817,356 pounds, from ore run- 
ning 1.46 per cent. copper, figures costs 
of production at 11.02 cents per pound. 
The Utah Copper’s figures are close to 
the minimum in producing copper. 

As to volume of production, it is con- 
ceded there will be a considerable falling 
off for August, although September out- 
put doubtless will show a good increase. 








WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ji ING ELECTRICAL -COMPANIES. 


Quotations furnished by F. M. 


Public Utilities— 





Zeiler & Co., Rookery Bldg., Chicago. 


Div. rate Bid Bid 
per cent. Aug. 14. Aug. 21. 





Adirondack Electric Power of Glens Falls, common ............ 18 18 
Adirondack Electric Power of Glens Falls, preferred .......... 7 72 
American Gas & Electric of New York, common ......... 10+extra 110 110 
American Gas & Electric of New York, preferred .............. 6 47% 47% 
American Light & Traction of New York, common ............. as 290 290 
American Light & Traction of New York, preferred ............ 6 107 107 
American Power & Light of New York, cOmmon ............... 4 65 65 
American Power & Light of New York, preferred .............. 6 85> 85 
American Public Utilities of Grand Rapids, common ........... aa 28 28 
American Public Utilities of Grand Rapids, preferred .......... 6 63 63 
American Telephone & Telegraph of New York ................. es 120 119% 
American Water Works & Elec. of New York, common ......... 6% 72 
American Water Works & Elec. of New York, particip. ........ 7 20 20 
American Water Works & Elec. of New York, first preferred... 66 67 
Appalachian Power of Bluefield, common................-ccee00 4 4 
Appalachian Power of Bluefield, preferred....................+-- 30 30 
Cities Service of New York, common....................+: 6+extra 275 274 
Cities Service of New York, preferred... .....cccccccccccccvces 85% 4% 
COOMRGIIGENUVOREE TOUIOGT GE 3 CRIGRIO. occ ccee cocccccccccccccbcccses 8 119 117 
Comm. Power, Railway & Light of Jackson, common ......... 4 48 48 
Comm. Power, Railway & Light of Jackson, preferred ........ 6 76 7é 
Federal Light & Traction of New York, common ............... 12% 121 
Federal Light & Traction of New York, preferred .............. 48 48 
SED OORGeNR CIGMCOO GO BeOMacccccce cocesceccecesssestéeges 77 77 
Middle West Utilities of Chicago, common................. 2+2 extra 39 36 
Middle West Utilities of Chicago, preferred ................eeee00% 6 71 t68 
Northern States Power of Chicago, common ................+++- 7 89 89 
Northern States Flower of Chicago, preferred .................- 7 97 96 
Pacific Gas & Electric of San Francisco, common ............... 5 54 54 
Pacific Gas & Electric of San Francisco, preferred .............. 6 89 88 
Public Service of Northern IUinois, Chicago, common .......... 7 91% 85 
Public Service of Northern Illinois, Chicago, preferred .......... 6 97 94 
Republic Railway & Light of Youngstown, common ............ 4 33% 33 
Republic Railway & Light of Youngstown, peferrred .......... 6 65 65 
Standard Gas & Electric of Chicago, common ................. és 10 9 
Standard Gas & Electric of Chicago, preferred ................ 6 35 35 
Tennessee Railway, Light & Power of Chattanooga, common.... .. 5% 5 
Tennessee Railway, Light & Power of Chattanoga, preferred.... 6 30 28 
United Light & Railways of Grand Rapids, common .......... 4 39% 38 
United Light & Railways of Grand Rapids, preferred ......... 6 “7 70 
Western Power of San Francisco, common. ...........e.eeeeeeees 13 14 
Western Power of San Francisco, preferred. 54 55 
Western Union Telegraph of New York... .........ccecceceeees 93% 3 
Industrials— 
Electric Storage of Philadelphia, common 4 59 54 
General Electric of Schenectady........... 8 154% 152 
Feaseemes Careom Of Coeveneme, GOUREMON. .. 2c ccccncccoccsccecscscs 8 79 81: 
National Carbon of Cleveland, preferred... ........ccceeccccesecs pe *130 *130 
Westinghouse Electric & Mfg. of Fittsburgh, common ..... 5+extr 48% 477. 
Westinghouse Electric & Mfg. of Pittsburgh, preferred ......... 7 65 65 


*Last sale. 
t+tEx-dividend. 









